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Annual  report  of  the  Commissioner  of  the  General  Land  OfiBce. 

Annual  report  of  the  Commissioner  of  Pensions 

Annual  report  of  the  Columbia  Institution  for  the  Deaf  and 
Dumb 

Annual  report  of  the  board  of  vinitors  and  superintendent  of 
construction  of  the  Government  Hospital  for  the  Insane 
for  the  yeAr  18ii6-'67 

Annual  report  of  the  Metropolitan  Police  for  the  year  1867... 

Annual  leport  nf  the  architect  of  the  Capitol  extension 

Annual  report  of  the  warden  of  the  United  States  jail 

Rc*port  of  the  board  of  trustees  of  the  House  of  Correction. . . 

Anunal  report  of  the  directors  of  Columbian  Hospital 

Interior,  asking  further  appropriations  for  repairs  of  the  old  por- 
tion of  the  Capitol.     letter  from  the  Secretary  of  the 

Interior,  transmitting  a  report  of  the  directors  of  the  Columbia 

HoHpital.    Letter  from  the  Secretary  of  the 

Interior,  transmitting  papers  relative  to  Union  Pacific  railroad. 

Letter  from  the  Secretary  of  the 

bterior,  asking  an  appropriation  for  deficiency  in  pension  fund. 

Letter  from  the  Secretary  of  the 

Interior,  transmitting  report  of  the  condition  of  public  buildings 

in  New  Mexico.     L<*tter  from  the  Secretary  of  the 

Interior,  relative  to  sale  of  Otoe  Indian  reservation.    Letter 

from  the  Secretary  of  the 

Interior,  relative  to  twenty  per  cent,    compensation.     Letter 

from  the  Secretary  of  the 

Interior,  relative  to  the  Me-shin-go-me-sia  band  of  Indians. 

Letter  from  the  Secretary  of  the 

Interior,  asking  appropriation  for  the  Patent  Office.    Lietter 

from  the  Secretary  of  the 

loteri^fr,  transmitting  estimates  fur  survey  of  Indian  land.  Let- 
ter firom  the  Secretary  of  the 

Interior,  transmitting  communication  from  the  Commissioner 

of  the  General  Land  Office  relative  to  publication  of  maps. 

Letter  from  the  Secretary-  of  the 
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Interior,  transmitting  communication  from  the  Commissioner  of 
Indian  AffairH  relative  to  destitution  of  Sioux  Indians.  Let- 
ter from  the  Secretary  of  the 9 

Interior,  relative  to  the  survey  of  land  in  Alaska.  Letter  from 
the  Secretary  of  the 9 

Interior,  tmnsmitting  report  relative  to  the  sale  of  certain  Indian 
lands  in  Kansas.    Letter  from  the  Secretary  of  the 9 

Interior,  transmitting  estimates  of  appropriations  for  expenses 

of  Osage  Indians.     Letter  from  the  Secretary  of  the 11 

Interior,  transmitting  estimate  of  appropriations  for  survey  of 
land  for  thebenentof  Cheyenne  and  Arapahoe  Indians.  Let- 
ter from  the  Secretary  of  the 11 

Interior,  transmitting  draught  of  appropriations  required  by 
Interior  Department  for  the  present  fiscal  year.  Letter  from 
the  Secretary  of  the 11 

Interior,  transmitting  estimates  of  appropriations  for  Indian 
tribes.    Letter  from  the  Secretary  of  the 11 

Interior,  submitting  a  clause  to  be  inserted  in  the  appropriation 
bill  relative  to  the  purchase  of  the  United  States  statutes. 
Letter  from  the  Secretary  of  the 11 

Interior,  trsnfimitting  communication  from  the  Commisioner  of 
Indian  Affairs  relative  to  the  suffering  condirion  of  the  Qua- 
paw  Indians.    Letter  from  the  Secretary  of  the 11 

Interior,  relative  to  appropriations  for  carrying  on  Indian 
treaties.    Letter  from  the  Secretary  of  the 11 

Interior,  relative  to  the  Cherokee  neutral  lands  in  Kansas.  Let- 
ter from  the  Secretary  of  the 11 

Interior,  relative  to  the  survey  of  the  Choctaw  country.  Letter 
from  the  Secretary  of  the 11 

Interior,  relative  to  the  sale  of  the  Sioux  Indian  reservation. 
Letter  from  the  Secretary  of  the 11 

Interior,  relative  to  the  claim  by  the  Choctaw  Nation  against 

the  United  States.     Letter  from  the  Secretary  of  the 11 

Interior,  relative  to  the  payment  of  interest  to  Cherokee  Indians. 
Letter  from  the  Secretary  of  the 11 

Interior,  relative  to  the  petition  of  the  Iowa  Indians.  Letter 
from  the  Secretary  of  the 11 

Interior,  transmitting  estimates  of  deficiencies  in  the  office  of 
the  Commissioner  of  Indian  Affairs.  Letter  from  the  Secre- 
tary of  the 11 

Interior,  transmitting  estimates  of  appropriation  for  the  removal 
of  the  Creek  Indians.    Letter  from  the  Secretary  of  the 13 

Interior,  relative  to  estimates  of  appropriation  required  by  the 
General  Land  Office  for  the  year  ending  June  30,  1869.  Let- 
ter from  the  Secretary  of  the 15 

Interior,  transmitting  estimates  of  additional  appropriations  for 
various  bands  of  bioux  Indians.  Letter  from  the  Secretary 
of  the 16 

Interior,  transmitting  communication  from  the  Commissioner 
of  Indian  Affairs  relative  to  the  Navajo  Indians  in  New 
Mexico.     Letter  from  the  Secretary  of  the 15 

Interior,  transmitting  report  of  the  commission  to  select  a  site 
for  fl  post  office  in  the  city  of  New  York.  Letter  from  the 
Secretary  of  the 15 

Interior,  relative  to  certain  liabilities  on  account  of  records  fur- 
nished for  the  use  of  the  register  of  deeds  for  the  District  of 
Columbia.    Letter  from  the  Secretary  of  the 16 

Interior,  relative  to  the  proposed  reduction  of  estimates  for  the 
surveying  service  for  the  year  ending  June  30, 1869.  Letter 
from  the  Secretary  of  the 15 

Interior,  relative  to  amount  of  Indian  spoliation  claims  in  the 

Department  of  the  Interior.    Letter  from  the  Secretary  of  the.        15 

Interior,  relative  to  an  appropriation  to  carry  out  treaty  stipula- 
tions with  the  Sissiton  and  Wahpeton  bands  of  Dakota  In- 
dlaiu.    Letter  from  the  Secretary  of  the 16 
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Interior,  sabmitting  estimate  of  appropriation  for  the  Indian 
service  in  California,  incurred  during  the  years  1860  to  1667. 

Letter  from  the  Secretary  of  the 

Interior,  relating  to  report  of  commiBsioners  under  treaty  with 
the  Choctaw  and  Chickasaw  Indians.   Letter  from  the  iSecre- 

taiyof  the 

Intifior,  relative  to  the  grant  of  lands  to  Iowa  for  railroad  pur- 
poses, by  act  approved  May  15,  1856.  Letter  from  the  Sec- 
retary ot  the 

Interior,  recommending  an  appropriation  to  be  expended  in 
presents  for  the  Indians  of  the  Aleutian  isle,  in  Alaska.  Let- 
ter from  the  Secretary  of  the 

Interior,  transmitting  report  relative  to  removing  certain  desti- 
tate  Indians,  with  estimates  of  appropriations  needed  there- 
for.   Letter  from  the  Secretary  of  the 

Interior,  tiansmittiog  report  relative  to  the  necessities  of  the 
Chippewa  Indians,  and  recommending  an  appropriation  for 

their  relief.    Letter  from  the  Secretary  of  the 

Interior,  traosmitting  statement  of  disbursements  for  the  Indian 

service.    Letter  from  the  Secretary  of  the 

Interior,  relative  to  the  necessity  of  increased  force  of  clerks  in 

the  Patent  Office.     Letter  from  the  Secretary  of  the . .' 

Interior,  relative  to  an  appropriation  for  subsisting  friendly  In- 
dians. Letter  from  tlte  Secretary  of  the 

Interior,  transmitting  communication  from  the  Commissioner 
of  Indian  Affairs  relative  to  the  survey  of  the  eastern  bound- 
ary of  the  Choctaw  and  Chickasaw  country.   Letter  from  the 

Secretary  of  the 

Interior,  transmitting  letter  from  General  Sibley  relative  to  the 
destitute  condition  of  the  Sioux  Indians.    Letter  from  the 

Secretary  of  the 

Interior,  transmitting  report  of  A.  R.  Banks  relative  to  the  des- 
titote  condition  of  Indian  tribes  in  Kansas.    Letter  from  the 

Secretary  of  the 

Interior,  transmitting  communication  from  the  Commissioner 
of  Indian  Affairs  relative  to  an  appropriation  to  destitute 

friendly  Indians.    Letter  from  the  Secretary  of  the 

Interior,  transmitting  list  of  clerks  appointed  since  April  L 

Letter  from  the  Secretary  of  the  .> 

Interior,  transmitting  estimates  of  appropriations  to  carry  out 
treaty  stioulation  with  the  Pottawatomie  Indians.     Letter 

from  the  Secretary  of  the 

Interior,  transmitting  information  relative  to  the  irrigation  of 

public  lands.    Letter  from  the  Secretary  of  the 

Interior,  transmitting  a  communication  from  the  Commissioner 
of  Indian  Afiairs  relative  to  an  appropriation  for  certain 

friendly  Indians.    Letter  from  the  Secretary  of  the 

Interior,  transmitting  telegram  from  General  Sherman  relative 
to  the  removal  of  the  Navajo  and  Ute  Indians.    Letter  from 

the  Secretary  of  the 

Interior,  asking  an  appropriation  to  carry  out  treaty  stipulations 

with  certain  Sioux  Indians.    Letter  from  the  Secretary  of  the 

Interior,  transmitting  estimates  of  appropriations  for  damages 

nistained  by  settlers  in  Nebraska.    Letter  from  the  Secretary 

ofihfl .* 


Interior,  transmitting  Major  General  Dodge's  report.    Letter 

from  the  Secretary  of  the 

Interior,  transmitting  estimate  of  appropriation  to  carry  out 

treaty  stipulations  with  Seneca  and  otner  tribes  of  Indians. 

letter  from  the  Secretary  of  the 

Interior,  transmitting  statement  relative  to  the  Kickapoo  In- 
dians.   Letter  from  the  Secretary  of  the 

Internal  Revenue.  Annual  report  of  the  Commissioner  of. ... . 
Internal  Revenue,  relative  to  the  Gettysburg  Asylum  lottery. 

letter  from  the  Commissioner  of. 
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Internal  Revenue,  relative  to  the  mode  of  taxing  the  Shaker 
association  at  New  Lebanon,  N.  Y.  Letter  from  the  Comoiis- 
sioner  of 

Irrigation  of  public  landx.  I^etter  from  the  Secretary  of  the 
Interior,  transnittirg  information  riOativc  to 

Iron-clads,  sale  of.  Letter  from  the  Secretary  of  the  Navy  rela- 
tive to  the 

Iron-clad  monitors.  Messasr*)  from  the  President  of  the  United 
States  transmitting  report  from  the  Secretary  of  State  relative 
to  the  sale  of  the  Oneotn  and  Catawba 

Iron-clads  of  Europe  and  this  country.  Report  of  Captain 
Eades  on 

Island,  San  Juan.  Letter  from  the  Secretary  of  War  relative 
o  the  occupancy  of 

J. 

Jail.    Annual  report  of  the  warden  of  the  United  States 

Japanese  treaty  fund.  Letter  from  the  Secretary  of  State  rela- 
tive to  the 

Judge  Advocate  General.    Annual  report  of  the 

L. 

Land  Office,  General.  Annual  report  of  the  Commissioner  of 
the...... .... .... ........ .... ........  ...... .... .......... 


Papers  accompanying  the  above. 

No.  1.  Tabular  statement  showin^r  the  number  of  acres  of 
public  lands  surveved  in  the  laud  States  and  Territories  up 
to  June  liO,  1856,  during  the  last  6scal  year,  and  the  total 
of  thepnbhc  lands  surveyed  up  to  June  'MK  1867 ;  also,  the 
total  area  of  the  public  domain  remaining  unsurveyed 
within  the  same 

No.  2.  StAtemeut  of  public  lands  sold,  of  cash  and  bounty- 
land  scrip  received  therefor;  numberof  acres  entered  under 
the  homestead  law  of  May  20,  18G2;  of  commissions  re- 
ceived under  the  sixth  section  of  said  act;  also  land  lopated 
with  scrip  un  er  the  agricultural  college  and  mechanic  act 
of  July  2, 1862,  and  commissions  received  by  registers  and 
receivers  on  the  value  thereof;  and  statement  ot  incidental 
expenses  thereon  in  the  first  half  of  the  fiscal  year  com- 
mencing July  J,  186B,  and  ending  June  30,  1867 

No.  3.  Statement  showing  like  particulars  for  the  second  half 
of  the  fiscal  year  ending  June  30,  1867 

No.  4.  Summary  for  the  fiscal  year  ending  June  30,  1867, 
showing  the  number  of  acres  disposed  of  for  cash,  with 
bounty-land  scrip,  by  entry  under  the  homestead  laws  oi 
May  20,  1862,  and  March  21,  1864,  with  aggregate  of  $10 
homestead  payments,  homestead  commissions ;  also,  loca- 
tions w^ith  agricultural  college  and  mechanic  scrip,  under 
act  of  July  2.  1862 

No.  5.  Statement  showing  the  quantity  of  swamp  lands 
selected  for  the  several  States  under  the  acts  of  Congress 
approved  March  2,  1849,  and  September  28,  1850,  and 
March  12,  1860,  uo  to  and  ending  September  30,  1865 

No.  6.  Statement  exhibiting  the  quantity  of  swamp  land  ap- 
proved to  the  several  States  under  the  acts  of  Congress 
approved  March  2,  J649,  September  28,  la'iO,  and  March 
12,  1860,  up  to  and  ending  September  30,  1867 

No.  7.  Statement  exhibiting  the  quantity  of  swamp  land 
patented  to  the  several  States  under  the  acts  of  Congress 
approved  September  28,  1850,  and  March  12,  1860;  and 
also  the  quantity  certified  to  the  State  of  Louisiana  under 
the  act  approved  March  2,  1849 
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No.  H.  Exhibit  of  bountj-Iand  basiDess  under  acts  of  1847, 
I{^,  1852,  and  1H55,  showing  the  issue  and  locations  from 
the  commencement  of  the  operations  under  said  acts  to 

Jane3(),  1867 

No.  9.  Statement  showin|i^  the  State  selections  under  the 
"internal  improvement"  grant  of  4th  of  September,  1841, 

and  on  the  30th  of  June  1867 

No.  10.  Statement  respecting  the  accounts  of  receivers  of  pub- 
lic monejB,  disbursing  agents,  and  adjustment  of  the  five 

per  cent  fund 

No.  11.  Statement  showing  the  selections  made  bj  certain 
States  of  lands  within  their  own  limits  under  agricultural 
ftod  mechanic  act  of  July  2,  18()2,  and  its  supplemental 
sets  of  April  14, 1864,  and  June  21,  1866;  also,  the  loca- 

tioQB  made  with  scrip  under  snid  acts 

No.  12.  Statement  exhibiting  land  concessions  by  acts  of 
Congresji  to  States  and  corporations  for  railroad  and  mili- 
tary wagon-road  purposes  from  the  year  1850  to  June  30, 

18t)7 

No.  13.  Statement  exhibiting  land  concessions  by  acts  of 
Congress  to  States  for  canal  purposes  from  the  year  1827 

to  June  30,  1867 

No.  14.  tStatement  showing  the  homestead  fees  and  commis- 
sions required  to  be  paid  under  the  several  homestead  acts. 
So.  15.  Estimate  of  appropriations  required  for  the  office  of 
the  Commissioner  of  the  General  Land  Office  for  the  fiscal 

year  ending  June  30,  1869 

No.  16.  Estimates  of  appropriations  for  the  surveying  depart- 
ment for  the  fi.scal  year  ending  June  30,  18b9 

No.  17.  Estimate  of  appropriations  required  for  surveying 
the  public  lands  for  the  fi^cal  year  ending  June  30,  1869.. 

No.  18.   Report8  of  surveyors  general,  A  to  L  inclusive 

No.  19.   Statement  of  confirmed  Indian  pueblo  grants  and 

private  land  claims  in  New  Mexico 

No.  20.  General  tabular  statement  exhibiting  the  following : 
No.  1,  States  and  Territories  containing  public  lands;  No. 
2,  square  miles  and  areas  of  States  and  Territories  contain- 
ing public  land ;  No.  3,  quantity  sold  ;  No.  4.  entered  under 
the  homestead  law  ;  No.  5,  granted  for  military  services  ; 
No.  6,  granted  for  agricultural  colleges ;  No.  7,  approved 
under  grants  in  aid  of  railroads ;  No  8,  approved  swamp 
selections;  No. 9,  quantity  granted  for  internal  improve- 
ments ;  No.  10,  donation  and  grants  for  schools  and  univer- 
sities ;  No.  11,  locations  with  Indian  scrip;  No.  12,  located 
with  fioat  scrip;  No.  13.  estimated  quantity  granted  for 
wagon  roads;  No.  14,  quantity  granted  for  ship  canals; 
No.  15,  salines ;  No.  16,  seats  of  government  and  public 
buildings;  No.  17,  granted  to  individuals  and  compsuies  ; 
No.  lt*.y  granted  for  deaf  and  dumb  asylums ;  No.  19,  re- 
served for  benefit  of  Indians;  No.  20.  reserved  for  compa- 
nies, individuals,  and  corporations;  No. 21,  confirmed  pri* 
vate  laud  claims ;   No.  22,  quantity  remaining  unsold  and 


nuappropriated  June  30,  1867. 

No.  21.  Historical  and  statistical  table  of  the  United  States 
of  North  America 

No.  22.  Statement  showing  the  area  and  population  of  the 
British  possessions  north  of  the  United  States  boundary . . . 

No.  23.  Statement  showing  the  area  and  population  of  the  West 
Indies,  Mexican  states.  Central  America,  and  New  Granada. 

No.  24.  Set  of  28  maps  of  all  the  public  land  States  and  Territo- 
ries, to  wit :  Ohio,  Indiana,  Illinois,  Michigan,  Wisconsin, 
Minnesota,  Iowa,  Dakota,  Missouri,  Arkansas,  Louisiana, 
Mississippi,  Alabama,  Florida,  Nebraska,  Kansas,  Indian 
tffnitory,  Colorado,  New  Mexico,  Montana,  Idaho,  Nevada, 
Utah,  Arizona,  California,  Oregon,  Washington  Territory, 
and  Russian  America 
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Each  map  shows  the  extent  of  the  public  surveys  where  such 
have  bceu  extended ;  alno  the  names  of  countries  and  resources, 
so  far  as  fumisheil  by  the  data  on  hand 

Ko.  i^5.  Connected  map  of  the  United  States  from  ocean  to 
ocean,  exhibiting  the  extent  of  the  public  surveys,  localities, 
land  districts,  seats  of  surveyor  ^nerals*  offices  and  district 
officers ;  also  localities  of  railroads  of  general  interest  and 
mineral  deposits 

No.  26.  Map  of  the  world  on  Mercator'.s  projection 

Land,  tract  of,  near  New  Loudon,  Connecticut.  Letter  from 
the  Secretary  of  th»  Navy  relative  to 

Lands,  grant  of,  to  Iowa.  Letter  from  the  Secretary  of  the  In- 
terior in  reference  to 

Lauds,  Indian,  Kansas.  Letter  from  the  Secretary  of  the  In- 
terior, transmitting  report  relative  to  the  sale  of 

Lands,  swamp,  in  rebel  States.  Letter  from  the  Secretary  of 
War,  transmitting  report  from  military  commanders  in  south- 
ern military  districts  relative  to 

Lands  granted  for  railroad  purposes;  forfeiture  of.  .Letter  from 
the  Secretary  of  War,  transmitting  report  from  quartermaster 
general  relative  to 

Lands,  survey  of,  foi  Cheyenne  Indians  and  Arrapahoe.  Let- 
ter from  the  Secretary  of  the  Interior,  transmittmg  estimate 
of  appropriations  for 

Land  grants  in  the  rebel  States.  Letter  from  the  Secretary  of 
War,  transmitting  papers  relative  to 

Life-saving  inventions.  Letter  from  the  Secretary  of  the  Treas- 
ury, transmitting  the  report  of  the  commission  on 

Light-house  at  Black  Rock.  Letter  from  the  Secretary  of  the 
Trea^ury  relative  to 

Light- house  Board.  Letter  from  the  Secretary  of  the  Treasury, 
transmitting  report  relative  to  a  beacon  at  Long  Beach  bar 
fr«»m  the 

Lieht-house  at  Port  Austin.  Letter  from  the  Secretary  of  the 
Treasury  relative  to 

Light- houue  sites,  sale  of.  Letter  from  the  Secretary  of  the 
Treasury,  transmitting  report  of  Light-house  Board  rela- 
tive to 

Light-house  at  Au  Sable  river.  Letter  from  the  Secretary  of 
the  Treasury,  transmitting  communication  from  the  Light- 
house Hoard  relative  to  the  erection  of  a 

Loans  by  national  banks.    Letter  from  the  Secretary  of  the  * 
Tieasury  relative  to 

Louisiana,  property  seized  in.  Letter  from  the  Secretary  of 
War,  transmitting  reports  relative  to 

Louisiana  and  North  Carolina.  Message  from  the  President  of 
the  United  States  relative  to  proceedings  in 

Lusk,  Albert  M.  D.  C.  Mcstagc  from  the  President  of  the 
United  States  relative  to  the  trial  of 

M. 

• 

Mails  between  New  York  and  Philadelphia.  Letter  from  the 
Postmaster  General  relative  to 

Mails  between  Baltimore  and  New  York.  Letter  from  the  Post- 
master General  relative  to ; 

Maine,  separate  customs  districts  in.  Letter  fiom  the  Secretary 
of  the  Treasury  relative  to    

Maps.  Letter  from  the  Secretary  of  the  Interior,  transmitting 
communication  from  the  Commissioner  of  the  General  Land 
Office  relative  to  the  publication  of 

Meade,  General  George  G.  Letter  from  the  General  of  the 
army,  transmitting  telegram  fiom 

Mercantile  marine,  and  commercial  policy  of  Great  Britain. 
Message  from  the  President  of  the  United  States,  tiansmittlng 
Hon.  F.  H.  Morse's  report  of  the 
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Mexican  affairs,  Maximilian.  Meioage  from  the  President  of 
the  United  States  relative  to 

Michigan  City,  harbor  at.  Letter  from  the  Secretary  of  War, 
tnutsmlttingr  communication  relative  to 

Milliken,  a  returned  rebel.  Letter  from  the  Secretary  of  War, 
transmitting  report  of  General  Thomas  relative  to  one 

Milliken,  a  returned  rebel.  Letter  from  the  Secretary  of  War 
relstini^  to  one 

Militia  of  Memphis.  Letter  from  the  Secretary  of  War  rela- 
tive to 

HiliUry  Academy.  Letter  from  the  Secretary  of  War  in  refer* 
eace  to  the '.-.•- 

Militarv  offices  at  San  Francisco.  Letter  from  the  Secretary 
of  War  in  reference  to  appropriation  for...^ ^ 

Military  offices  in  New  York.  Letter  from  the  Secretary  of 
War,  transmitting^  a  communication  from  the  Quartermaster 
General  relative  to 

Mineral  resources  of  the  States  and  Territories  east  of  the  Eocky 
monntuos.  Letter  from  the  Secretary  of  the  Treasury,  trans- 
mitting  J.  W.  Taylor's  report  of  the 

Mineral  resources  of  the  States  and  Territories  west  of  the 
Rocky  mountains.  Letter  from  the  Secretary  of  the  Treas- 
nry,  transmitting  report  of  the 

Mint  at  San  Francisco.  Letter  from  the  Secretary  of  the  Treas- 
ory  relative  to  the  condition  of .• 

Mint  Letter  from  the  Secretary  of  the  Treasury,  transmitting 
letter  from  the  director  of  the  mint  relative  to  conveying  into 
the  treasury  certain  moneys 

MiMsonri  river,  improvement  of.  Letter  from  the  Secretary  of 
War,  transmitting  a  communication  from  the  Chief  of  Engi- 
neers, enclosing  reports  respecting  the 

Moore,  Sanmel  H.  Letter  from  the  Secretary  of  War,  trans- 
mitting papers  in  the  case  of 

Morse,  Hon.  Freeman  H.  Message  from  the  President,  trans- 
mitting report  of 

N. 

Naval  Academy  at  Annapolis.  Beport  of  the  superintendent 
of  the 

Naval  Observatory.     Report  of  the  superintendent  of  the 

Naval  vessels.  Letter  froDQ  the  Secretary  of  the  Navy  relative 
to 

Navy.    Annual  report  of  the  Secretary  of  the 
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R«*port  of  the  superintendent  of  the  Naval  Academy 

Report  of  the  Board  of  Visitors  for  1867 

Estimates  for  186t^*69 

Report  of  the  superintendent  of  the  Naval  Observatory 

Estimates  for  Naval  Academy 

Estimates  for  Naval  Observatory 

Report  of  the  superintendent  of  the  Nautical  Almanac 

Entimates  for  Nautical  Almanac 

Estimates  for  1&S7-'GS  for  Secretary's  office,  &c 

Report  of  the  chief  of  the  Bureau  of  Yards  and  Docks 

Report  of  the  chief  of  the  Bureau  of  Equipment  and  Re- 
cruiting  

Report  of  the  chief  of  the  Bureau  of  Navigation 

Report  of  the  chief  of  the  Bureau  of  Ordnance    

Report  of  the  chief  of  the  Bureau  of  Construction  and  Re- 

^Pair 

Report  of  the  chief  of  the  Bureau  of  Steam  Engineering 

Report  of  the  chief  of  the  Bureau  of  Provisions  and  Cluthiug. 
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Report  of  the  chief  of  the  Bureau  of  Medicine  and  Surgerj. 

Report  of  diseaseB  and  injuries  on  vesnels  duringf  the  rebellion 

Report  of  the  commandant  of  the  marine  corps 

Navy  relative   to  Louis  M.  Goldsborough.    Letter  from  the 

Secretary  of  the , 

Navy   rplative    to  20  per  cent,  extra  compensation.    Letter 

from  the  Secretary  of  the  ...1 

Navy  relative  to  amount  of  ship  timber  on  hand.    Letter  from 

the  Secretary  of  the 

Navy,  transmitting  revised  estimates  of  appropriations.     Letter 

from  the  Secretary  of  the ' 

Navy  relative  to  an  alleged  abolition  of  discrimination  in  favor 

of  soldiers  and  sailors.     Letter  from 'the  Secretary  of  the 

Navy  relative  to  the  steamship  Yanderbilt.    Letter  from  the 

Secretary  of  the 

Navy  relative  to  the  number  of  vessels  in  the  navy  January  1, 

18i51.    Letter  from  the  Secretary  of  the 

Navy,  transmitting  papers  in  the  case  of  Second  Assistant  £n> 

gineer  Sawyer.     Letter  from  the  Secretary  of  the 

Navy  relative  to   Bingham's  surg^e  reliever.    Letter  from  the 

Secretary  of  the 

Navy  relative  to  the  expenditure  of  the  contingent  fund.    Let* 

ter  from  the  Secretary  of  the 

Navy  relative  to  the  expenses  of  the  Miantonomoh  on  a  recent 

trip  to  Europe.     Lett<*r  from  the  Secretary  of  the 

Navy  relative  to  the  steamship  Atlantic.  Letter  from  the  Sec- 
retary of  the 

Navy  relative  to  the  detention  at  New  London  of  the  United 

States  ship  Sabine.    Letter  from  the  Secretary  of  the 

Navy  relative  to  prize  vessels.     Letter  from  the  Secretary  of 


the 


Navy  relative  to  naval  vessels.    Letter  from  the  Secretary  of 
the 

Navy  relative  to  the  sale  of  the  iron-clads  Oneoto  and  Catawba. 
Letter  from  the  Secretary  of  the 

Navy  relative  to  a  tract  of  land  near  New  London,  Conn. 
Letter  from  the  Secretary  of  the , 

Navy.  Report  of  Captain  Eads  on  the  iron-clads  of  Europe 
and  this  country,  transmitted  by  the  Secretary  of  the 

Navy  relative  to  the  contracts  for  the  purchase  of  coal.  Letter 
from  the  Secretary  of  the 

Navy,  transmitting  statement  of  vessels  bought,  sold,  and  char- 
tered during  the  war.     Letter  from  the  Secretary  of  the 

Navy  relative  to  the  trial  trip  of  the  Wampanoag.  Letter  from 
the  Secretary  of  the 

Nebraska,  damages  to  settlers  in.  Letter  from  the  Secretary  of 
the  Interior,  transmitting  estimates  of  appropriations  for 

New  Mexico,  public  buildings  in.  Letter  from  the  Secretary 
of  the  Interior,  transmitting  report  of  the  condition  of 

New  Orleans  councilmen.  Letter  from  the  General  of  the 
army,  transmitting  correspondence  with  General  Hancock 
relative  to  the  removal  of 

New  Orleans,  removal  of  city  council  of.  Letter  from  the 
General  of  the  army  relative  to 

New  York  volunteers,  84th.  Letter  from  the  Secretary  of  War 
relative  to  the 

New  York  custom-house.  Letter  from  the  Secretary  of  the 
Treasury  asking  for  the  amount  paid  for  repairs  on  the 

Niagara  ship  canal.  Letter  from  the  Secretary  of  War,  trans- 
mitting report  by  Colonel  Blunt  on  the  surveys  for 

North  Carolina  and  Louisiana.  Message  from  the  President 
of  the  United  States,  transmitting  papers  relating  to  proceed- 
ings in 
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O. 

Obstructions  In  the  Savannah  river.    Letter  from  the  Secretary 

of  the  Treasury  relative  to 

Obstructions  in  the  Delaware  river,  removal  of.     Letter  from 

the  Secretary  of  War  relative  to  an  appropriation  for 

Oil  in  Pennsylvania,  inspection  of.     Letter  from  the  Secretary 

of  the  Treasury,  transmitting  report  of  John  Miller  relative  to 
Ordoanoe  department,   contracts  made  by.    Letter  from  the 

Secretary  of  War  relative  to  the 

Ordnaace.     Report  of  the  chief  of  the  Bureau  of 

Oioe  Indian  reservation.     Letter  from  the  Secretary  of  the 

Interior  relative  to  the  sale  of  the '. 

P. 

Pardons  for  making^  or  passing  counterfeit  money,  forgery  and 
peijnry.  Message  from  the  President  of  the  United  States, 
transmitting  list  of 

Pardons  by  tm  President.  Message  transmitting  list  of  persons 
who  have  been  pardoned 

Patents,  transmitting  annual  report.  Letter  from  the  Commis- 
sioner of 

Patent  Office.  Letter  from  the  Secretary  of  the  Interior  asking 
appropriation  for  the 

I^awincket  river.  Letter  from  the  Secretary  of  War,  transmit- 
ting report  respecting  improvement  of  the 

Paymaster  General.     Annual  report  of  the 

Pelletier,  Antonio.  Message  from  the  President  of  the  United 
States  relative  to  the  imprisonment  of 

Pensions.    Annual  report  of  the  Commissioner  of 

Papers  aeccmpanyinsr  the  above, 

A.— Statement  of  the  number  and  yearly  amount  of  origi- 
nal applications  and  for  increase  of  army  pensions  admit- 
ted in  each  State  and  Territory  for  the  year  ending  June  30, 

1867 ...: 

B  — Statement  of  the  amount  paid  for  army  pensions  at  the 
agencies  in  the  several  States  and  Territories  for  the  year 

ending  June  30,  1867 

C. — Statement  of  the  amount  of  funds  in  the  hands  of  agents 
for  paying  army  pensions  on  the  30th  day  of  June,  1867.. 
D. — Statement  of  the  number  and  yearly  amount  of  army 
pensions  on  the  rolls  of  the  several  States  and  Territories 

on  the  30th  day  of  June,  1867 

£. — Statement  of  the  number  and  yearly  amount  of  original 
applications  and  for  increase  of  navy  pensions  admitted 
in  each  State  and  Territory  for  the  year  ending  June  30, 

1867 

F. — Statement  of  the  amount  of  funds  in  the  hands  of  agents 
for  paying  navy  pensions  on  the  30th  day  of  June,  1867  .. 
Pensions.     Letter  from  the  Secretary  of  the  Interior  asking  an 

appropriation  for  deficiency  for  current  fiscal  year 

Pk>wden,  Walter  B.  Letter  from  the  Secretary  of  War  rela- 
tive to  the  petition  of 

Police,  Metropolitan.     Annual  report  of  the 

Post  office  building.  New  York.    Letter  from  the  Secretary  of 

the  Treasury  relative  to 

Poet  office  building  in  New  York.    Letter  from  the  supervising 

architect  of  the  Treasury  Department  relative  to 

Post  office  at  Penn  Yan.  Message  from  the  President  of  the 
United  States  relative  to  the  appointment  of  a  special  agent 

at  the 

Postmaster  General,  of  the  operations  of  his  department  dur- 
ing the  year  1867.    Report  of  the 
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Paper$  mccampanying  the  above  report^ 

Statement  of  revenues  and  expenditares  from  1854  to  1867, 
inclusive 

Estimate  for  expenditures  for  1869 

Postage  stamps,  envelopes  and  newspaper  wrappers  during 
the  year  l866-'67 

Comparative  statement  of  the  disposition  of  dead  letters  dur- 
ing the  fiscal  years  1866  and  1867 

Total  operations  of  the  appointment  office  for  the  year  ending 
June  30, 1867 

Table  showing  the  increase  and  decrease  of  post  offices  in  the 
several  States,  &.c 

Letter-carrier  offices  with  the  number  and  aggregate  com- 
pensation   

Operations  of  the  free  delivery  system  for  the  year  ending 

June  30,  1867 

fl  A. — Table  of  mail  service  for  the  year  ending  June  30,  J  867. 

B. — Railroad  service  as  in  operation  June  30,  1867 

C. — Steamboat  service  as  in  operation  September  30,  1867. .. 

D. — Table  showing  the  increase  and  decrease  in  mail  trans- 
portation during  the  year  1867 

E. — Table  showing  the  weight  of  mails,  &c 

List  of  railroad  routes  from  which  no  response  to  calls  for 
weight  uf  mails,  &c.,  has  been  received 

Statement  of  the  number,  kinds,  &c.,  of  mail  bags  put  into 
service  .during  the  year 

Railway  postal  service 

I. — Statement  showing  operations  and  results  of  foreign  mail 
service  for  year  1867 

II  — Closed  mails  for  year  ending  December  31,  1866.. 

III. — Ocean  transportation 

IV. — Balances  on  settlement  of  accounts  with  foreign  post 
departments 

United  States  trans* Atlantic  mail  steamship  arfagements  for 
1868 

Detailed  regulations  between  the  General  Post  Office  of  the 
United  Kingdom  of  Great  Britain  and  the  General  Post 
Office  of  the  United  States  for  the  execution  of  the  con- 
vention of  the  18th  June,  1868 

A. — ^Table  showing  rates  of  postage  to  be  accounted  by 
United  States  to  British  post  office 

B. — Table  showing  rates  of  postage  to  be  accounted  for  by 
British  office 

C— Registered  letter  list  for  the  United  States 

D. — Letter  bill  for  the  correspondence  between  the  United 
Kingdom  and  the  United  States 

E. — Letter  bill  from  Bermuda 

F. — Letter  bill  between  United  States  and  South  America. .. 

G.—Letter  bill 

H. — Letter  bill  between  Unit^  States  and  West  Indies 

Convention  for  the  regulation  of  postal  intercourse  between 
United  States  of  America  and  Belgium 

Conventioi^  between  Post  Office  of  United  States  and  the 
Neetberlands 

Convention  between  Post  Office  of  United  States  and  the 
North  German  Union 

Convention  between  Post  Office  of  United  States  and  the 
Swiss  Confederation 

Articles  between  United  States  and  Kingdom  of  Italy 

Postal  convention  between  United  States  and  China 

Auditor*s  report 

Paper$  accompanying  the  above. 
Revenue  account ,. 
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CootractoTs' acconnt 

Hail  transpoitatimi  account 

Collection  of  post  office  revennes 

Statement  from  collectinfi^  division 

No.  ].  Statement  exhibiting  the  receipts  of  the  Post  Office 

DepartDoent  for  year  ending  June  30,  1867 

Ko.  2.  Statement  exhibiting  expenditures  of  the  Post  Office 

Department  for  year  ending  June  30,  1867. . .  ? 

Ko.  3.  Statement  of  the  postal  receipts  and  expenditures 

for  year  ending  June  30,  1867 , 

No.  4'  Statement  of  the  operations  of  the  carrier  system 

for  year  ending  June  Sc,  1867 

No.  5.  Miscellaneous  payments 

No  6.  Sumnaary  of  principal  labors 

No.  7.  Transactions  of  the  money-order  office  for  year  end* 

ingJone30,  1867 

No.  9.  Statement  showing  the  rerenue  to  the  money  order 

department  for  year  1867 

Ko.  9.  Statement  showing  receipts  and  disbursements  of 

money-order  department  for  year  1 867 

Ko.  10.  Amount  of  letter  postage  on  British  mails  during 

jtKlSffT 

No.  ] ).  Letter  postage  on  Prussian  mails 

No.  J2.  Letter  postage  on  French  mails 

No.  13.  Letter  postage  on  Belgian  mails 

No.  14.  Letter  postage  on  Bremen  mails 

No.  15.  Letter  postage  on  Hamburg  mails 

No  16.  Letters  and  newspapers  exchanged  between  the 

United  States  and  Great  Britain 

No.  17.  Letters  and  newspapers  exchanged  between  the 

United  States  and  kingdom  of  Prussia 

No.  18.  Letteis  and  newspapers  exchanged  between  the 

United  States  and  France 

No.  19.  Letters  and  newspapers  exchanged  between  the 

United  States  and  Belgium ^ 

No.  20.  Letters  and  newspapers  exchanged  between  the 

United  States  and  Bremen 

No.  21.  Letters  and  newspapers  exchanged  between  the 

United  States  and  Hamburg 

No.  22.  letters  and  newspapers  received  in  and  sent  from 

the  Uni'ed  States  to  West  India  islands 

No.  23.  Letters  and  newspapers  received  in  and  sent  from 

the  United  States  to  Panama 

No.  24.  Letters  and  newspapers  received  in  and  sent  from 

the  United  States  to  Mexico 

No.  25.  Letters  and  newspapers  received  in  and  sent  from 

the  United  States  to  Brazil 

No.  26.  Letters  and  newspapers  received  in  and  sent  from 

the  United  States  to  Nicaragua. 

No  27.  Letters  and  newspapers  received  in  and  eent  from 

the  United  States  to  Venezuela 

No.  28   Letters  and  newspapers  received  in  and  sent  from 

the  United  States  to  China 

Ko.  29.  Letters  and  newspapers  received  in  and  sent  from 

^  the  United  States  to  Nova  Scotia  and  Prince  £dward*s  islM 

No.  30.  Letters  and  newspapers  exchanged  between  the 

Uaited  States  and  foreign  countres  during  year  1807  .. 
No  31.  Amount  of  postage  on  mails  exchanged  between 

the  United  States  and  British  provinces  during  year  1867. 
Ko.  32.  Amount  of  postage  on  foreign  dead  letters  sent 

from  and  returned  to  the  Uuited  States 

Ko.  33.  Balances  due  the  United  States  in  adjustment  of 

accounts  between  the  United  States  and  Belgium  during 

year  1867 

Ko.  34.  Prussian  closed  mail  account  for  year  ending  De- 
cember 31, 1866 
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No.  35.  Belgian  closed  mi^l  account  for  year  ending^  De- 
cember 31,  1866 

No.  36.  Havana  closed  mail  account  for  year  ending  Decem- 
ber 31.  1866 

No.  37.  Canadian  closed  mail  account  for  year  ending  De- 
cember 31,  1866 :.-.: 

No.  ^18.  Honolulu  and  Vancouver's  island  closed  mail  hc- 

count  for  year  ending  Decembei^31 ,  1866 

No  39.  Mexican  closed  mail  account  for  year  ending  De- 
cember 31,  1866 

No.  40.  Amounts  reported  as  due  the  steamers  on  the  mis- 
cellaneous line,  being  the  sea  postages  on  the  mails  con- 
veyed during  the  year  ending  June  30,  1867 

Postmaster  General  relative  to  twenty  per  cent,  additional 
compensation.     Letter  from  the 

Postmaster  General,  transmitting  estimates  for  his  department. 
Letter  from  the 

Postmaster  GTeneral  relative  to  midnight  mails  between  New 
York  and  Philadelphia.    Letter  from  the 

Postmaster  General,  transmitting  revised  estimates  of  appro- 
priations.    Letter  from  the 

Postmaster  General  relative  to  southern  mail  contracts.  Let- 
ter from  the 

Poitmaster  General,  transmitting  the  report  of  the  commission 
to  purchase  a  site  for  a  post  office  in  New  York.  Letter 
from  the 

Postmaster  General  relative  to  railroads  between  Baltimore  and 
New  York.    Letter  from  the 

Postmaster  General,  transmitting  copies  of  all  contracts  with 
Benjamin  HoUaday  to  carry  mails  from  the  end  of  Pacitic 
railroad  to  Denver.     Letter  from  the 

Postmaster  General,  approving  the  report  of  the  commission  to 
select  a  site  for  a  post  office  and  sub-treasury  in  Boston. 
Letter  from  the 

Postmaster  General  relative  to  the  appointment  of  special 
agents.    Letter  from  the 

President  of  the  United  States  on  the  state  of  the  Union,  with 
accompanying  documents  and  reports.  Annual  message  of 
the 

President  of  the  United  States,  transmitting  final  report  of 
names  of  persons  engaged  in  rebellion  who  have  been  par- 
doned.   Message  from  the 

President  of  the  United  States,  in  answer  to  a  resolution  of  the 
House  of  July  17,  relative  to  Maximilian.    Message  from  the 

President  of  the  United  States  relative  to  the  trial  of  Albert 
M.  D.  C.  Lusk.    Message  from  the 

President  of  the  United  States,  recommending  some  recogni- 
tion of  the  services  of  General  W.  8.  Hancock.  Message 
from  the 

President  of  the  United  States,  transmitting  a  report  of  George 
H.  Sbarpe  relative  to  the  assassination  of  President  Lincoln. 
Message  from  the 

President  of  the  United  States  relative  to  interference  of  Rus- 
sian war  vessels.     Message  from  the 

President  of  the  United  States  relative  to  the  seizure  of  the 
steamer  Nuestra  de  la  Regla.    Message  from  the 

President  of  the  United  States  relative  to  the  States  ratifying 
the  amendment  to  the  Constitution  known  as  the  14th  article. 
Message  from  the 

President  of  the  United  States,  transmitting  report  of  the  In- 
dian peace  commissioners.    Message  from  the 

President  of  the  United  States  relative  to  the  transfer 
of  territory  from  Russia  to  the  United  States.  Message 
of  the 

President  of  the  United  States,  transmitting  report  of  the  Paris 
Universal  Exposition.    Message  from  the    
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President  of  tbe  United  States  relative  to  an  appropriation  for 
copTing  clerks  in  the  Department  of  State.  Message  from 
the". 

President  of  the  United  States  relative  to  the  trial  of  John  H. 

Snrratt.    Message  from  the ■ 

President  of  the  United  States  relative  to  the  famine  in  Sweden 
Mid  Norway.     Messnge  from  the 

PmsMDt  of  the  United  States  relative  to  the  trial  and  convic- 
tion of  American  citizens  in  England  for  Fenianism.  Mes- 
sage from  the 

President  of  the  United  States  relative  to  the  appointment  of  a 
special  agent  at  Penn  Yan  post  office.     Message  from  the  . . . 

President  of  the  United  States  relative  to  the  future  care  of 
timber  lands  for  the  United  States  navy.    Messafre  from  the 

President  of  the  United  States,  transmitting  copy  of  President's 
reply  to  General  Grant's  letter  of  February  3, 1868.  Mes- 
sage from  the 

President  of  the  United  States,  transmitting  correspondence 
relative  to  Russian  America.     Message  from  the 

President  of  the  United  States,  transmitting  list  of  pardons  for 
making  and  passing  counterfeit  money.     Message  from  the. . 

President  of  the  United  Slates,  transmitting  report  relative  to  a 
ship  canal  around  the  falls  of  the  Ohio  river.  Message  from 
the 

President  of  the  United  States  relative  to  unexpended  moneys 
appropriated  for  contingent  expenses  of  foreign  countries. 
Message  from  the 

President  of  the  United  States  rotative  to  amounts  paid  by  the 
State  Department  since  1860  for  legal  services-  Message 
firomthe 

President  of  the  United  States  relative  to  treaties  with  the 
Grerman  states  concerning  the  rights  of  naturalized  Ameri- 
can citizens.     Message  from  the 

President  of  the  United  States,  transmitting  the  report  of  Elliot 
C.  Cowdin,  commissioner  to  the  Paris  Exposition,  on  silk. 
Message  from  the 

President  of  the  United  States  relative  to  correspondence  and 
negotiations  relating  to  rights  of  naturalized  citizens  in  the 
German  states.    Message  from  the 

President  of  the  United  States  relative  to  the  imprisonment  of 
Antonio  Pelletier.    Message  from  the 

President  of  the  United  States,  transmitting  papers  relating  to 
the  proceedings  in  South  Carolina  and  i^kansas.  Message 
from  the 

President  of  the  United  States  relative  to  proceedings  in  North 
Carolina  and  Louisiana.    Message  from  the 

President  of  the  United  States  relative  to  the  sale  of  public 
vessels  since  the  rebellion.    Message  from  the 

President  of  the  United  States,  transmitting  report  from  the 
Secretary  of  State  relative  to  the  sale  of  the  iron-clads 
Oneoto  and  Catawba.    Message  from  the 

President  of  the  United  States,  transmitting  papers  relative  to 
proceedings  in  the  State  of  Florida.     Message  from  the 

President  of  the  United  States,  transmitting  communication 
from  the  Secretary  of  the  Navy  relative  to  naval  force  at 
Hay  tL     Message  nom  the 

President  <»f  the  United  States  relative  to  a  treaty  with  the 
Great  and  Little  Osage  Indians.    Message  from  the 

President  of  the  United  States,  transmitting  Hon.  Freeman  H. 
Morse's  report  of  the  mercantile  marine  and  commercial 
policy  of  Great  Britain.     Message  from  the 

President  of  the  United  States  relative  to  the  imprisonment  of 
Warren  and  Costello.     Message  from  the 

Pri»  vessels.  Letter  from  the  Secretary  of  the  Navy  relative 
to 
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Protection  of  American  seamen.    Letter  from  the  Secretary  of 
State  relative  to 


27 


Q. 


Qaartermasters*    department,   majors    and    captains  in  the. 

Letter  from  the  Secretary  of  War  relative  to 

Quartermasters*  department.     Letter   from  the  Secretary  of 

.War  transmitting^  estimate  of  funds  for  carryings  on  the  ... . 
Quartermaster  General.    Annual  report  of  the 


20 

7 
2 


319 
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Railroad,  Union  Pacific,  troops  on.  Letter  from  the  Secretary 
of  War  transmitting  statement  of  number  of  troops  stationed 
on  the 20 

Railroad,  Union  Pacific,  eastern  division.  Letter  from  the 
Secretary  of  the  Treasury  transmittiog  the  annual  report  of 
the  president  of  the 15 

RailrcMid,  Union  Pacific.  Letter  from  the  Secretary  of  the 
Interior  transmitting  papers  relative  to  the 

Railroad,  Southern.  Letter  from  the  Secretary  of  War  trans- 
mitting a  report  of  the  quartermasters*  department  relative  to.         9 

Railroad,  Central  Pacific  Terminal.  Letter  from  the  Secretary 
of  War  transmitting  a  report  by  the  Chief  of  Engineers  rela- 
tive to  a  bill  for  the  relief  of 9 

Railroad  west  side  of  the  Mississippi  river.  Letter  from  the 
Secretary  of  War  relative  to 13 

Railroad,  Sioux  City  and  Pacific.  Letter  from  the  Secretary 
of  the  Treasury  transmitting  annual  report  of  the  president 
of  the 15 

Railway,  Pacific,  eastern  division.  Letter  from  the  Secretary 
of  War  transmitting  application  for  aid  to  extend  to  Fort 
Lyon,  the 15 

Railroad,  Union  Pacific.  Letter  from  the  Secretary  of  the 
Ireasury  relative  to  the 17 

Railroad,  Union  Pacific,  eastern  division,  transmitting  report 
for  1862,  1863,  1864,  1865,  and  1866.  Letterfrom  the  Secre- 
tary  of  the  Treasury  relative  to  the 17 

Refugees,  Bureau  of.  Letter  from  the  Secretary  of  War  trans- 
mitting letter  from  Commissioner  of  Freedmen  relative  to 
desiccated  vegetables 

Register  of  deeds,  records  for.  Letter  from  the  Secretary  of 
the  Interior  relative  to 15 

Revenue  from  distilled  spirits.  Letter  from  the  Secretary  of 
the  Treasury  stating  amount  of w 

Revenue  collected  in  Illinois.  Letter  from  the  Secretary  of  the 
Treasury  relative  to 

Revenue  from  distilled  spirits.    Letter  from  the  Secretary  of 

the  Treasury  relative  to  the 9 

Revenue,  report  of  the  Special  Commissioner  of  the.  Letter 
from  the  Secretary  of  the  Treasury  transmitting 9 

Revenue  cutter  service.  Letter  from  the  Secretary  of  the  Treas- 
ury relative  to  the 11 

Revenue  cutter  service.  Letter  from  the  Secretary  of  the  Treas- 
ury transmitting  estimate  of  expenses  of  the 11 

Revenue  service,  vessels  in  the.    Letter  from  the  Secretary  of  i 

the  Treasury  relative  to 17  i 

Russian  America.  Message  from  the  President  of  the  United 
States  transmitting  correspondence  relative  to 13 

Russian  naval  vessels.  Message  from  the  President  of  the 
United  States  relative  to  the  interference  of 9 
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8. 

Sabioe,  United  States  ship.    Letter  from  the  Secretary  of  the 

NsTjT  relative  to  the  detention  at  New  London  of  the 

Sainte  Marie,  H.  B.     Letter  from  the  Secretary  of  War  rela- 

tiTe  to  the  claim  of 

Sawyer,  second  assistant  enfi^ineer,  coart-martial  of.     Letter 

from  the  Secretary  of  the  Navy,  transmitting  papers  in  the 

esMof  the 

Slisker  Association  at  New  Lebanon,  N.  Y.    Letter  from  the 

Commissioner  of  Internal  Bevenne  relatiTe  to  the  mode  of 

taxing:  the : 

Sliip-timber.    Letter  from  the  Secretary  of  the  Nary  relatire 

to  the  amount  on  hand  of 

Stgvsl  officer.    Report  of  the  chief 

Silk  and  silk  manafactares.    Message  from  the  President  of 

the  United  States,  transmitting  report  of  Elliot  C.  Cowdin, 

commissioner  to  Paris  Exposition 

Sinking  fnnd.    Letter  from  the  Secretary  of  the  Treasnry,  in 

answer  to  a  resolotion  of  the  Honse  of  November  25,  rela- 
tive to  the 

Soldiers*  bounties,  payment  of.    Letter  from  the  Secretary  of 

the  Trensaiy  relative  to  an  appropriation  for 

Soldien  on  Pacific  coast.     Letter  from  the  Secietary  of  War 

relatire  to  the  number  of. ^ 

Soldieni  and  sailors.    Letter  from  the  Secretary  of  the  Navy 

relatire  to 

Soath  Carolina  and  Arkansas.    Message  from  the  President  of 

the  United  States,  transmitting  papers  relating  to 

Spain,  commercial  relations  with.    Letter  from  the  Secretary 

of  the  Treasnry,  transmitting  draft  of  a  bill  relative  to 

Stanton,  Hon.  £.  M.,  and  others.    Letter  from  General  Grant 

relative  to  the  removal  of -. 

State  Department  upon  foreign  affairs.  Correspondence  of  the. 
State  relative  to  the  relief  and  protection  of  American  seamen. 

Letter  from  the  Secretary  of 

State  relatire  to  20  per  cent,  additional  compensation.    Letter 

from  the  Secretarv  of 

State  relative  to  deficiency  for  clerical  services.    Letter  from 

the  Secretary  of 

State  relative  to  the  expenditures  of  the  Board  of  Immigration. 

Letter  from  the  Secretary  of 

State  relative  to  the  Japanese  treaty  fund.    Letter  from  the 

Secretary  of 

State  relative  to  the  disbursements  of  the  contingent  fund  of  the 

department     Letter  from  the  Secretary  of 

State,  transmitting  report  on  oommercial  relations  with  foreign 

countries.    Letter  nrom  the  Secretary  of 

State,  transmitting  financial  reports  of  Commissioner  Beckwith 

relative  to  Paris  Exposition.  Letter  from  the  Secretary  of.. 
State  relative  to  the  diplomatic  and  consular  system  of  the 

United  States.     Letter  from  the  Secretary  of. 

Sutates  of  the  United  States.     Letter  from  the  Secretary  of 

th^  Interior  relative  to  the  purchase  of 

Steamer  Nnestra  Senora  de  la  Begla.  Message  from  the  Presi- 
dent of  the  United  States  relative  to  the  seizure  of  the 

Steamship  Vanderbilt.     Letter  from  the  Secretary  of  the  Navy 

relative  to  the 

Steamship  AUantic.    Letter  from  the  Secretary  of  the  Navy 

relatire  to  the 

Steamships,  Braail  mail.   Letter  from  the  Secretary  of  the  Treas- 

^1  transmitting  statement  of  sums  paid  the 

«eedman,  James  B.    Letter  from  the  Secretary  of  the  Treas- 

wy  relative  to  the  removal  of 

et.  Cliur  flats.    Letter  from  the  Secretary  of  War,  transmitting 

commimication  from  the  Chief  of  Kngiucers  relative  to 
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Suits  in  New  York.  Letter  from  the  Secretary  of  the  Treasury 
relative  to 

Surgeon  General.    Annual  report  of  the 

Survey  of  Illinois  river.  Letter  from  the  Secretary  of  War, 
transmitting  General  Wilson's  report  of  the 

Survey  of  Tennessee  river.  Letter  from  the  Secretary  of  War, 
transmitting  report  of  the 

Survey,  expense  of  coast.  Letter  from  the  Secretary  of  the 
Treasury,  transmitting  statement  of 

Survey  of  the  Potomac  river.  Letter  from  the  Secretary  of 
War,  transmitting  report  of  the  Chief  of  Engineers  covering 
General  Michler's  report  of  the 

Survey  of  Port  Clinton  harbor,  Ohio.  Letter  from  the  Secre- 
tary of  War,  transmitting  report  of  Chief  of  Engineers 
respecting  the - 

Survey  of  tne  Choctaw  country.  Letter  from  the  Secretary  of 
the  Interior  relative  to  the 

Survey  of  the  Upper  Mississippi.  Letter  from  the  Secretary 
of  War,  transmitting  General  Warren's  report  of  the 

Survey  of  Reedy  island  and  Liston  Point,  Delaware  river  and 
bay.  Letter  from  the  Secretary  of  War,  transmitting  engin- 
eers' report  of  the 

Survey  ot  Penobscot  river.  Letter  from  the  Secretary  of  War, 
transmitting  report  of  the 

Survey  of  Connecticut  river.  Letter  from  the  Secretary  of  War, 
transmitting  Colonel  Houston's  report  of  the 

Surratt,  trial  of  John  U.  Message  from  the  President  relative 
to  the 

T. 

Taunton  river.  Letter  from  the  Secretary  of  War,  transmit- 
ting communication  from  the  Chief  of  Engineers  relative  to 
the  improvement  of 

Tax  commissioners.  Letter  from  the  Secretary  of  the  Treasury 
relative  to  President  Lincoln's  instructions  to  the  tax  com- 
missioners of  South  Carolina 

Taxes  from  national  banks.  Letter  from  the  Secretary  of  the 
Treasury  relative  to  amount  of. .' 

Tax  collected  on  distilled  spirits.  Letter  from  the  Secretary  of 
the  Treasury  relative  to  the 

Telegraph  Company,  Pacific  Electric.  Letter  from  the  Secre- 
tary of  the  Treasury  relative  to  contract  with 

Tonnage  of  the  United  States.  Letter  from  the  Secretary  of 
the  Treasury  relative  to  the 

Trade  with  British  Provinces.  Letter  from  the  Secretary  of 
the  Treasury,  transmitting  information  as  to  the 

Treasury  Department  relative  to  post  office  building  in  New 
York.     Letter  from  the  supervising  architect  of  the 

Treasury  Department,  transmitting  annual  statement  of  the 
receipts  and  expenditures  of  the  United  States 

Treasury  on  the  state  of  the  finances  for  the  year  1 867.  Annual 
report  of  the  Secretary  of  the 

Reports  and  documents  aeeompanying  the  above. 

The  Secretary's  report 

(TABLES  ACCOMPANYING  THE  REPORT.) 

1.  Receipts  and  expenditures  of  the  United  States  for  fiscal 

year  1867 

2.  Receipts  and  expenditures  of  the  United  States  for  first 

Quarter  of  1868 

3.  Puolic  debt  and  synopsis  of  laws  creating  it 
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4.  Calculations  relative  to  paying  tbe  public  debt 

5.  Piivate  corporation  stocks  held  by  the  United  States 

6.  Ltiabtlities  to  Indian  tribes 


U.  ReporiM  of  treasuri/  oficen  : 

Architect,  Supervistngf 

J.  Public  bnildinfrs  in  cbarj^  and  tbe  cost  of  sites,  con- 
struction, and  repairs  up  to  ]8G7 

3.  Appropriations  for  tbe  erection  and  repairs  of  tbe  same. 
3w  Kxpetiditures  for  1867  and  balances  remaining 

4.  Pnolic  property  sold  during  the  year 

5.  Expenditures  for  furniture  and  repairs  of  furniture 

6.  Expenditures  for  repairs  and  preservation  of  public 

buildings 

Anditor,  First 

Auditor,  Second 

Auditor,  Third    

Auditor,  Fourth 

Auditor,  Fifth 

1.  Expenses  of  foreign  missions  for  fiscal  year  1867 

2.  Consular  salaries  and  fees  for  fiscal  year  1867 

3.  Expenditures  for  relief  of  American  seamen,  1867 

4.  Amoants  refunded  to  citizens  and  seamen 

5.  Number  of  destitute  American  seamen  returned  to  the 

United  States 

6.  Department  accounts  received  and  allowed 

7.  Expenses  of  assessing  the  internal  revenue  taxes,  ]^^7  . 

8.  Expenses  of  collecting  the  internal  revenue  taxes,  1867. 

9.  Expenses  of  collecting  the  internal  revenue  taxes  from 

September  J,  1862,  to  June  30,  1865 

10.  Expenses  of  collecting  internal  revenue  taxes  in  insur- 

rectionary districts,  1867 

11.  llucellaneous  expenses  of  collecting  internal  revenue 

Uxes,  1867 

12.  Drawbacks  on  merchandise  refunded,  1 867 

J 3.  Amounts  paid  to  internal  revenu^  inspectors 

Audi  tor.  Sixth,  (  for  Post  Office  Department) 

Coast  Survey 

Commissioner  of  Customs 

Commissioner  of  Internal  Revenue 

Comptroller  of  Currency 

J.  Banks  in  voluntary  liquidation  for  the  purpose  of  con- 
solidation   

2.  Banks  in  voluntary  liquidation 

3.  Banks  in  the  hands  of  receiver 

4.  Employes  of  the  bureau  and  their  compensation 

5.  Bonds  held  by  United  States  Treasurer  in  trust  for 

banks  

Comptroller,  First 

Comptroller,  Second 

Director  of  Bureau  of  Statistics 

1.  Imports  and  exports  of  coin  from  J821  to  1867 

2.  Exports  of  domestic  merchandise  from  ]866  to  1867 

3.  Imports  and  re-exports  of  foreign  merchandise  from  ]  821 

to  1867 

4.  Exports  of  domestic  products,  1867 

5.  Re-exports  of  foreign  merchandise,  1867 

6.  Imports  of  foreign  merchandise,  1 867 

7.  Tonnage  of  American  and  foreign  vessels  entered  and 

cleared  at  each  collection  district,  1 867 

8.  Tonnage  of  American  and  foreign  vessels  entered  from 

and  cleared  to  foreign  countries,  1867 

9.  Bonded  warehouse  transactions  from  1847  to  1867 
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tive to  one  Milliken,  a  returned  rebel.  Letter  from  the  Secre- 
tary of - 

War,  transmitting  draught  of  joint  resolution  for  the  sale  of 
Chattanooga  rolling  mill  property.  Letter  from  the  Secre- 
taiy  of 

War,  transmitting  a  report  by  the  Chief  of  Engineers  relative 
to  a  bill  for  the  relief  of  the  Terminal  Central  Pacific  Rail- 
road Companj'.     Letter  from  the  Secretary  of 

War,  tranamitting  report  of  the  Chief  of  Ordnance  relative  to 
the  mannfacture  of  arms  at  the  Springfield  armory.  Letter 
from  the  Secretary  of 

War,  transmitting  reports  from  military  commanders  relative 
to  swamp  lands  granted  to  the  States  lately  in  rebellion. 
Letter  from  the  Secretary  of 

War,  transmittiDg  draught  of  joint  resolution  for  the  sale  of 
the  site  of  Fort  Covington.    Letter  from  the  Secretary  of. . . 

War,  transmitting  the  petition  of  certain  members  of  the  late 
militia  of  Memphis.    Letter  from  the  Secretary  of 

War,  transmitting  communication  from  the  Chief  of  Ordnance 
relative  to  the  removal  of  the  St.  Louis  arsenal.  Letter 
from  the  Secretary  of ' 

War,  transmitting  communication  from  the  Commissioner  of 
Friaedmen  relative  to  desiccated  mixed  vegetables.  Letter 
from  the  Secretary  of 

War,  transmitting  report  firom  the  Quartermaster  General  rela- 
tive to  the  forfeiture  of  lands  granted  for  railroad  purposes. 
Letter  from  the  Secretary  of 

War,  transmitting  reports  in  reference  to  property  seized  in 
Louisiana.     Letter  from  the  Secretary  of 

War,  transmitting  papers  relative  to  right  of  way  across  Fort 
Leavenworth  reservation.    Letter  from  the  Secretary  of 

War  relative  to  the  petition  of  Walter  B.  Planden.  Letter 
from  the  Secretary  of 

War,  transmitting  information  on  file  in  his  department  rela- 
tive to  the  capture  of  Jefferson  Davis.  Letter  from  the 
Secretary  of 

War,  transmitting  General  J.  H.  Wilson's  report  on  the  survey 
of  the  Illinois  river.    Letter  from  the  Secretary  of 

War  relative  to  alleged  suffering  of  United  States  soldiers  in 
Alaska.    Letter  from  the  Secretary  of 

War  relative  to  the  condition  of  harbors  at  Oswego  and  Salmon 
river,  on  Lake  Ontario.    Letter  from  the  Secretary  of 

War,  transmitting  the  reix>rt,  by  the  Chief  of  Engineers,  re- 
specting the  survey  of^  the  harbor  of  Port  Clinton,  Ohio. 
Letter  Som  the  Secretary  of 

War,  transmitting  list  of  contracts  made  by  engineer  depart- 
ment during  the  year  1867.    Letter  from  the  ^cretary  of  . . . 

War,  transmitting  report  relative  to  lands  granted  by  Congress 
to  southern  States  for  railroad  purposes.  Letter  from  the 
Secretary  of 

War,  transmitting  communication  from  the  Chief  of  Engineers 
eocloeing  reports  respecting  the  improvement  of  the  Mis- 
wnri  river.     Letter  from  the  Secretary  of 

War,  transmitting  a  statement  of  contracts  by  ordnance  depart- 
ment during  1867,  and  of  the  quartermasters'  department. 

letter  from  the  Secretary  of 

^ar  relative  to  the  military  service  of  John  T.  Cox.  Letter 
from  the  Secretary  of 
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War,  transmitlinf  statement  of  contracts  by  quartermasters* 
department.    Letter  from  the  Secretary  of. 

War,  transmittiDg^  correspondence  between  the  President  and 
General  Grant  relative  to  the  Secretary  of  War.  Letter  from 
the  Secretary  of 
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War,  transmitting  a  letter  from  the  President  of  the  United 
States  relative  to  the  Department  of  War.  Letter  from  the 
Secretary  of 

War,  transmitting  papers  in  the  case  of  Samuel  H.  Moore.  Let- 
ter from  the  Secretary  of 

War,  transmitting  report  by  Colonel  Blunt,  on  the  survey  for  a 
ship-canal  to  connect  Lases  Erie  and  Ontario.  Letter  iix>m 
the  Secretary  of 

War,  transmitting  communication  relative  to  the  harbor  at 
Michigan  City,  Indiana.    Letter  from  the  Secretarv  of 

War,  tnmsmittinff  a  communication  from  the  Chief  of  Engineers 
relative  to  the  narbor  at  Wilson,  Niagara  county,  New  York. 
Letter  from  the  Secretary  of 

War,  transmitting  application  from  the  president  of  the  Union 
Pacific  railroad,  eastern  division,  for  aid  from  Congress  in 
extending  that  road  to  Fort  Lyon.  Letter  from  the  Secre- 
tary of 

War,  transmitting  revised  estimates  for  harbor  and  river  im- 

Wprovemeuts.    Letter  from  the  Secretary  of 
ar  relative  to  the  number  of  soldiers  stationed  at  certain 
military  posts  on  the  Pacific  coast.    Letter  from  the  Secre- 
tary of 

War  relative  to  the  occupancy  of  San  Juan  island.  Letter 
from  the  Secretary  of 

War,  submitting  estimates  of  appropriations  required  for  the 
Chippewa  Indians.     Letter  from  the  Secretary  of 

War,  transmitting  conmiunication  from  the  Chief  of  Engineers 
relative  to  the  improvement  of  the  Taunton  river.  Letter 
from  the  Secretary  of 

War  relative  to  the  purchase  of  certain  land  on  the  Battery, 
in  New  York  city.    Letter  from  the  Secretary  of 

War,  transmitting  estimates  of  appropriations  to  supply  defi- 
ciencies in  appropriations  for  public  buildings.  Letter  from 
the  Secretary  of..-l 

War,  transmitting  report  of  the  Chief  of  Engineers  relative  to 
the  sale  of  a  portion  of  the  Fort  Gratiot  military  reservation. 
Letter  from  the  Secretary  of 

War,  transmitting  a  report  by  Major  General  Meade  relative  to 
the  State  of  Alabama.    Letter  from  the  Secretary  of 

War,  transmitting  communication  from  Lieutenant  General 
Sherman  relative  to  the  subsistence  of  certain  Indian  tribes. 
Letter  from  the  Secretary  of 

War,  transmitting  communication  from  Greneral  Schotield  rela- 
tive to  the  expenses  of  holding  elections  in  the  first  military 
district    Letter  from  the  Secretary  of 
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War  relative  to  an  appropriation  for  the  removal  of  obstruc- 
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"karves  in  Oswego.  Letter  from  the  Secretary  of  War  rela- 
tive to 


15 
15 
12 
17 
17 
17 

17 
17 


17 
17 

19 

19 
19 
19 

19 
15 

20 

20 
20 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 


1,2 


248 
249 
99 
256 
257 
258 


270 
271 

276 
292 

302 

303 
306 
307 

309 
206 

313 

314 
318 

319 
320 

322  ' 

I 

328 ; 

329 
335  J 
338 

I 

341  ! 

312 

328 


XXXVIII 


INDEX. 


Title. 


Vol. 


Whiskey  seized  in  New  York  and  Brooklyn.  Letter  from  the 
Secretary  of  the  Treasury,  transmitting  statement  of  quan- 
tity of *. 

Wirz.  Letter  from  the  Secretary  of  War,  transmitting  report 
of  the  trial  of 

Y. 

Yards  and  Docks,  of  the  operations  of  his  bureau  during  the 
year  ending  June  30,  1869.  Report  of  the  chief  ot  the 
Bureau  of 

Papers  accompanying  the  above  report. 

Improvements  and  repairs  at  Portsmouth,  N.  H 

Improvements  and  repairs  at  Boston 

Improvements  and  repairs  at  New  York 

Improvements  and  repairs  at  Philadelphia 

Improvements  and  repairs  at  Washington 

Improvements  and  repairs  at  Norfolk 

Improvements  and  repairs  at  Pensacola 

Improvements  and  repairs  at  Mare  island 

Improvements  and  repairs  at  Sackett's  Harbor 

Improvements  an4  repairs  at  Key  West 

Improvements  and  repairs  at  Mound  City 

Affairs  at  the  Naval  Asylum,  Philadelphia 

General  estimates  for  the  bureau  (civil  and  naval) 

For  salaries  and  contingent  for  bureau 

For  civil  employes  at  the  stations 

For  repairs  and  improvements  at  the  stations 

For  repairs  of  all  kinds  at  the  navy  yards,  summary  8tate> 

ment  of 

Statement  of  expenditure  and  estimates  for  contingent  fund.. 

Recapitulation  of  estimates  for  contingent 

Summary  statement  of  estimates  under  cognizance  of  bureau. 
Abstract  of  accepted  and  rejected  offers  for  supplies 


17 

8 


Part. 


No. 


272 
23 


68 


89 
^^9 
90 
92 
92 
93 

m 

94 
95 

95 
95 
95 
97 
97 
98 
101 

106 
107 
109 
109 

no 


IOth  CoKGRESS, )      HOUSE  OF  REPRESENTATIVES.      (  Ex.  Doc. 
^Session.      ]  \    No.  1. 


MESSA-GE 


OF  THE 


PRESIDENT  OF  THE  UNITED  STATES 


AND 


ACCOMPANYING  DOCUMENTS, 


TO  THE 


TWO  HOUSES  OF  CONGRESS 


AT  THE 


COMMKNCEMRNT  OF  THE  SECOND  SESSION  OF  THE  FORTIETH  CONGRESS. 


WASHINGTON: 

OOVSRKMBKT    PBIlTTIirG    0F7ICB. 

186  7. 


REPORT 
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THE   SECEETAEY  OF  WAE. 


P  A.II  T     II 


REPORT 


OF 


THE  CHIEF  OF  ENGINEERS. 


Headquartbrs  Corps  op  Enginbbrs, 

Washington,  October  21,  1867. 

Gen  BR  A  L  :  I  have  the  honor  to  present  the  following  report  of  the  opera- 
tions of  the  corps  of  engineers  for  the  fiscal  year  ending  June  30,  1867 : 

The  nnmber  of  officers  in  the  corps  of  engineers  at  the  end  of  the  year  was 
one  hundred  and  seven  on  the  active  list  and  five  on  the  retired.  Dunng  the 
year  eleven  were  added  to  the  corps  by  promotion  of  graduates  of  the  Military 
Academy.  There  have  been  retii'ed  from  active  service,  four ;  resigned,  one ; 
one  was  promoted  out  of  the  corps,  and  one  died. 

On  the  30th  of  June,  18G7,  the  officers  were  distributed  as  follows : 

On  doty  at  tbe  headquarters  of  the  corps « 5 

On  duty  with  board  of  engineers  for  fortifications 5 

On  duty  with  engineer  battalion 13 

On  duty  on  construction  of  defences  and  on  river  and  harbor  improvemiients  39 

On  duty  on  river  and  harbor  improvements 12 

On  duty  on  survey  of  the  lakes 5 

On  special  dutj 3 

On  detached  duty 17- 

Absent  with  leave 1 

Retired  off  duty 1 

Graduates  Milit&ry  Academy 11 

112 


The  officers  detached  were  on  duty  as  follows : 

Men^bers  of  tbe  Light-house  Board,  Brigadier  General  Richard  Delafield, 
brevet  major  general  United  States  army,  and  Colonel  Hartman  Bache, 
brevet  brigadier  general  United  States  army : . .  •  •       2 

Engineer  secretary  to  Light-house  Board,  Major  0.  M.  Poe,  brevet  briga- 
dier general  United  States  army , 1 

United  States  commissioner  for  Pacific  railway.  Colonel  James  H.  Simp- 
eon,  brevet  brigadier  general  United  States  army 1 

Aides-de-camp  of  the  General  of  the  army,  Major  C.  B.  Comstock,  brevet 
brigadier  general  United  States  army,  and  Major  0.  E.  Babcock,  brevet 
brigadier  general  United  States  army 2 

Chief  astronomer  and  surveyor,  northwest  boundary  commission,  Major  J. 
G.  Parke,  brevet  major  general  United  States  army 1 

On  staff  of  Lieutenant  General,  commanding  military  division  of  the  Mis- 
souri, Major  W.  E.  Merrill,  brevet  colonel  United  States  army 1 

On  staff  of  major  general  commanding  department  of  the  Gulf,  Captain  G. 
L  Gillespie,  brevet  lieutenant  colonel  United  States  army 1 

On  staff  of  brevet  major  general  commanding  department  of  Dakota,  Cap- 
tain W.  J.  Twining,  brevet  major  United  States  army 1 
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On  Ptaff  of  major  general  commandiDg  department  of  tbe  MisBonri,  Lieuten- 
ant M.  R.  Brown 1 

On  staff  of  brevet  major  general  commanding  department  of  the  Platte, 
Lieutenant  R.  W.  Petrikin 1 

On  duty  at  Military  Academy, Major  H.M.Robert;  Captain  P.  8.  Michie, 
brevet  lieutenant  colonel  United  States  army ;  Captain  W.  H.  H.  Ben- 
yaurd,  brevet  major  United  States  army,  and  Lieutenant  M.  B.  Adams . .      4 

Member  of  special  commission  to  reimburse  the  State  of  Obio  for  aid  in 
Buppressing  rebellion,  Lieutenant  Colonel  Lorenzo  Sitgreares 1 

17 

SBA-COAST   AND   LAKE   FRONTIER   DEFENCES. 

Such  progress  as  was  consistent  with  tbe  state  of  the  important  questions 
Doy  in  course  of  investigation  respecting  the  increased  power  of  artillery,  and 
the  best  method  of  covering  scarps,  guns,  and  men  from  its  action,  and  as  was 

Practicable  with  the  reduced  appropriations  made  by  Congress  for  the  service, 
as  been  made,  during  the  year,  upon  the  several  maritime  defensive  worka 
now  in  process  of  construction,  repair,  or  melioration.  The  efforts  of  the  year 
have  been  directed  for  the  most  part  to  the  advancement  of  those  portions  of  the 
works,  the  character  of  which  is  least  affected  by  these  quesiions ;  such  as  pien, 
quarters,  store-rooms,  earthworks,  platforms,  and  magazines. 

Restoration  of  forts  injured  during  the  war  has  been  continued,  repairs  of 
damages  caused  by  the  elements  effected,  and  such  precautionary  works  exe- 
cuted as  future  security  required. 

A  board  of  engineers  for  fortifications,  consisting  of  the  following  officers : 
Colonel  J.  O.  Barnard,  brevet  major  general  United  States  army ;  Colonel 
George  W.  Cullnm,  brevet  major  general  United  States  army ;  Lieutenant 
Colonel  Z.  B.  Tower,  brevet  major  general  United  States  army;  Lieuten- 
ant Colonel  H.  G.  Wright,  brevet  major  general  United  States  army,  and 
Major  C.  B.  Reese,  brevet  brigadier  general  United  States  army,  secretary,  has 
been  constituted,  to  which  is  intrusted  the  duty  of  making  examinations, 
inquiries,  and  experiments  requisite  to  determine  the  force  of  the  largest  artil- 
lery, the  means  of  using  it  in  the  forts,  and  of  protecting  our  structures,  guns, 
and  gunners  against  its  power.  As  soon  as  the  deliberations  of  this  boai^  are 
completed  and  its  conclusions  matured  and  verified,  the  labors  of  construction 
should  be  greatly  enlarged.  This  will  require  (especially  in  view  of  the  great 
appreciation  of  cost  of  materials  and  workmanship)  corresponding  appropriations 
of  money  to  enable  work  to  be  actively  resumea  on  the  defences,  and  the  ap- 
plication of  materials  of  increased  cost  to  be  made  upon  them. 

In  several  canes  it  will  be  necessary,  also,  to  apply  to  Congress  for  grants  for 
the  commencement  of  new  works,  which  are  required  to  keep  an  enemy  at  a 
greater  distance  from  important  points  than  has  heretofore  been  the  case. 

Some  special  boards  of  officers  have  been  constituted  during  the  year,  pai^ 
ticularly  one  for  the  Pacific  coast,  presided  over  by  Lieutenant  Colonel  B.  S. 
Alexander,  brevet  brigadier  general  United  States  army,  and  composed  of  the 
senior  constructing  officers  on  that  coast,  the  distance  and  importance  of  which 
have  required  this  to  be  done. 

The  estimates  presented  for  the  service  of  the  fiscal  year  ending  June  30, 
1869,  provide  only  for  the  continuation,  at  moderate  rates,  of  such  parts  of 
works  in  progress  as  are  not  likely  to  be  affected  by  the  questions  above  indi- 
cated. The  solution  of  these  questions  will  require  special  calls  from  this  office 
for  further  appropriations,  for  the  purpr>se  of  pressing  forward  other  parts  of 
these  works,  and  for  the  commencement  of  new  defences  for  important  and 
exposed  positions,  maritime  cities,  naval  establishments,  &c. 
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FORTIFICATIONS. 

Fort  WayfUt  Detroit,  Michigan,  in  charge  of  Colonel  T.  J.  Cram,  brevet ' 
major  general  United  States  army, — The  breast-height  wall  has  been  com- 
pleted iu  the  main  work,  with  the  exception  of  a  space  of  twenty-five  feet  on 
the  north  face  of  east  bastion.     In  the  demilune  it  has  been  nearly  finished. 
The  doors  of  the  casemates  and  magazines  have  been  made,  hung,  and  com- 
pleted, except  their  fastenings.     The  road  leading  from  the  engineer  dock  to 
main  entrance,  and  thence  to  the  limit  of  government  grounds  at  the  county 
road,  has  been  finished.    A  covered  drain  has  been  constructed  in  the  ditch 
from  the  road  to  the  main  sewer.     Another  drain  is  in  course  of  construction  in 
the  ditch,  extending  around  the  north  bastion  to  the  drain  first  referred  to.    The 
ramps,  from  the  parade  to  the  terreplein,  have  been  paved.     The  gun  platforms 
of  the  main  work  have  been  completed.     In  the  demilune  the  platforms  are  now 
generally  ready  for  their  irons.     The  sodding  and  embanking  for  the  parapet 
and  bauquettes  have  been  nearly  finished.    The  new  demilune  magazine  is  well 
on  towards  completion.     Operations  in  contemplation  for  the  fiscal  year  ending 
June  30,  1868  :  To  complete  the  demilune  magazine ;  the  platform  for  15-inch 
gan  in  its  salient  with  its  breast-height  and  parapet  thereabout ;  to  widen  the 
ditch  of  the  main  work ;  to  begin  the  new  lateral  batteries ;  to  complete  the : 
drains  in  the  ditch  ;  to  insert  the  pintles  and  set  the  traverse  irons  of  the  gun 
platforms ;  to  place  the  fastenings  upon  all  doors  belonging  to  casemates  and 
magazines ;  to  construct  two  additional  gates  for  sallyports ;  to  complete  drains, . 
gate  to  entrance  from  county  road,  and  prepare  ground  for  raising  sod  for  coun- 
terscarp. 

Appropriation  asked  for  the  next  fiscal  year,  $50,000. 

Fort  Porter,  Black  Rock,  near  Buffalo,  New  York,  in  charge  of  Major  John 

A.  Tardy  and  Colonel  T,  J.  Cram,  brevet  major  general  United  States  army, 

Operations  at  this  work  during  the  year  were  cbnfined  to  the  repair  of  two 
small  temporary  buildings  for  store-rooms. 

No  appropriation  asked  for  the  next  fiscal  year. 

Additional  works  for  the  defence  of  Buffalo,  New  York. — Operations  here 
are  awaiting  the  result  of  experiments  and  the  deliberations  of  the  board  of  ~ 
en^neers  upon  the  application  of  new  materials  to  purposes  of  defence. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  Niagara,  mouth  of  Niagara  river.  New  York,  in  charge  of  Major  John 
A.  Tardy  and  Colonel  T.  J.  Cram,  brevet  major  general  United  Slates  army.-*  ■ 
Bat  little  has  been  done  at  this  work  during  the.  year — operations  having  been 
Bospended  in  October,  186G.  Labor,  up  to  that  period,  was  applied  mainly  in 
excavating  earth,  removing  old  timber  of  scarp  and  sallyport,  m  iking  and  lay- 
ing concrete,  building  dry  wall,  constructing  casements  of  southeast  fiank, 
and  digging  wells  in  rear  of  scarp. 

It  is  proposed,  during  the  present  year,  to  complete  the  coping  of  the  new 
Bcarp  on  the  land  front,  to  put  in  the  filling  back  of  the  new  sjarp,  and  sod 
after  completing  the  parapet,  and  to  complete  the  new  sallyport,  which  was  left 
in  an  unfinished  condition. 

Appropriation  asked  for  the  next  fiscal  year,  $50,000. 

Fort  Ontario,  Oswego,  New  York,  in  charge  of  Lieutenant  Colonel  C.  E. 
Blunt,  brevet  colonel  United  States  army. — The  principal  operation  of  the  year 
has  been  the  rasing  of  the  scarp  wall  of  the  land  or  entrance  front  to  its  final 
height  along  the  curtain,  flanks,  and  one-half  of  each  face.  The  masonry  of 
the  gateway,  postern  arch,  and  casemates  of  left  flank,  including  embrasures,  has 
been  completed.  Part  of  the  scarp  of  right  face  of  bastion  E  has  also  been 
raised  three  feet  on  an  average,  to  reference  (13^).  The  stono  used  is  quarried 
and  cat  on  the  public  land.  During  the  year  ending  June  30,  1868,  it  is  pro- 
posed to  complete  the  scarp  wall,  and  to  continue  the  construction  of  the  flanking 
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arraDgements.    This  work  is  now  in  such  a  condition  that  it  is  very  desirable 
that  the  constmction  should  progress  continhonslj  to  completi9n. 

Appropriation  asked  for  the  next  fiscal  year,  $60,000. 

Fort  Montgomery,  outlet  of  Lake  Champlain,  New  York,  in  charge  of  Major 
C.  B,  Reese,  brevet  brigadier  general  United  States  army,  and  Lieutenant 
Colonel  C,  E,  Blunt,  brevet  colonel  United  States  army, — At  this  work  the 
principal  operations  have  been  the  following :  Completion  of  seventeen  barbette 
gun  platforms ;  laying  coping  of  parapet  wall  on  curtains  one,  two,  and  four, 
and  bastions  A  and  B,  (thus  completing  the  scarp  wall  of  the  fort ;)  raising  stair- 
case of  bastion  G  from  foundation  to  level  of  gun  casemates,  (23.58^ ;)  laying 
flagging  in  lower  story  of  bastion  G,  and  conci'ete  foundation  for  lower  floor  of 
bastion  E;  turning  communication  arches  in  lower  story  of  bastion  G ;  advanc- 
ing interior  finish  of  officers' quarters;  embanking  and  laying  stone  facing  on 
coverface ;  driving  piles  on  south  end  of  wet  ditch  with  a  view  to  a  modification 
of  the  counterscarp.  During  the  present  year  it  is  proposed  to  complete  the 
staircase  in  bastion  G,  the  parade  wall  of  curtain  three,  and  the  barbette  maga- 
zines on  the  land  front,  and  to  continue  the  interior  finish  of  the  officers'  qaa^ 
ters,  &c.    The  fort  is  now  ready  for  a  considerable  portion  of  its  armament. 

Appropriation  asked  for  the  next  fiscal  year,  $60,000.' 

Fort  Knox,  narrows  of  Penobscot  river,  Maine,  in  charge  of  Major  Godfrey 
Weitzel,  brevet  major  general  United  States  army,  and  Major  Thomas  Lincoln 
Casey,  brevet  colonel  United  States  army, — During  the  past  year  the  north 
covered  way,  northeast  demi-bastion,  and  defensive  gallery,  together  with  the 
closure  wall  and  single  caponniere  of  the  north  ditch,  have  been  completed. 
The  south  and  west  glacis  were  brought  to  grade  for  a  distance  of  some  forty 
feet  from  their  crests.  Some  progress  was  made  with  store-rooms  in  the  parade 
of  the  main  work,  and  a  large  amount  of  the  finish  of  the  quarters  in  the  weet 
front  put  in ;  two  15-inch  platforms  were  completed  in  batteries  A  and  B,  and 
seven  platforms  for  front  pintle  guns  in  the  north  covered  way.  During  the 
present  year  it  is  proposed  to  complete  the  store-rooms  of  the  parade,  except 
their  mastic  coverings,  the  banquettes  of  the  north  counterscarp  gallery,  the 
magazine  of  the  northeast  demi-bastion,  and  nine  positions  for  guns  requiring 
only  their  traverse  irons ;  the  postern  doors  of  the  main  and  out- works  will  also 
be  hung. 

Appropriation  asked  for  the  next  fiscal  year,  850,000. 

Fo7t  Popham,  Kennebec  river,  Maine,  in  charge  of  Major  Godfrey  Weitzel, 
brevet  major  general  United  States  army,  and  Major  Thomas  Lincoln  Casey, 
brevet  colonel  United  States  army, — During  the  past  year  the  scarps  of  the  gun 
fronts  and  bastions  have  been  brought  practically  to  the  level  of  the  cordon  line ; , 
the  second  tier  of  casemate  arches  all  along  these  fronts  has  been  completed, 
with  its  accompanying  parade  wall,  piers,  and  stairway  towers,  and  the  flooring 
of  the  second  tier  of  casemates  completed  far  enough  to  receive  the  traverse  irons 
of  the  second  tier  of  gun  platforms.  During  the  remainder  of  the  present  work- 
ing season  the  roof  surfaces  will  be  covered  with  asphaltum  over  eleven  arches 
of  the  gun  fronts ;  the  foundation  of  three  of  the  magazine  traverses  of  the  bar- 
bette will  be  laid,  and  the  remainder  of  the  work  covered  with  boards  to  protect 
it  during  the  coming  winter. 

Appropriation  asked  for  the  next  fiscal  year,  875,000. 

Fort  Gorges,  on  Hog  Island  ledge,  Portland,  Maine,  in  charge  of  Lieuten- 
ant Colonel  George  Thorn,  brevet  brigadier  general  United  States  army. — 
The  operations  on  this  fort  during  the  past  year  have  been  applied  to  complet- 
ing the  roof  surfaces  of  the  gorge,  and  filling  the  same  with  earth  up  to  the  level 
of  the  terreplein,  in  reference  (47');  towards  lining  and  finishing  the  quarters, 
which  are  partially  floored,  furred,  and  lathed,  and  have  had  all  the  window 
frames  put  in,  and  nearly  all  the  sashes  made,  glazed,  and  fitted ;  to  building 
four  privy  vaults  and  cutting  outlets  for  same  through  the  gorge  scarp,  and 
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completing  the  modifications  of  tbe  drainage ;  to  re-enforcing  with  granite  arches 
the  scarp  walls  of  the  gorge  magazines,  and  lining  the  same ;  to  building  the 
stairway  towers  in  the  angles  of  fronts  one,  two,  four,  and  five,  the  foundations 
of  which  have  been  laid,  and  the  superstructure  of  one  of  them  one-third  laid ; 
aud  to  building  foundation  for  bomb-proof  traverse  on  front  five ;  to  the  prepara- 
tion of  cut  stone  for  the  stairway  towers,  bomb-proof  traverses,  centre  pintle- 
gan  platforms,  re-enforcing  magazines  and  other  parts  of  the  work.  The  gun 
casemates  and  embrasures  have  been  all  completed,  in  all  their  details,  and  are 
ready  for  their  armament. 

Appropriation  asked  for  the  next  fiscal  year,  $25,000. 

AVfr  Fort  Preble^  Portland  harbor y  Maine,  in  charge  of  Lieutenant  Colonel 
B.  S.  Alexander^  brevet  brigadier  general  United  States  army,  Lieutenant  (loh- 
nel  George  .  Thorn,  brevet  brigadier  general  United  States  army,  and  Major 
Thomas  Lincoln  Casey,  brevet  colonel  United  States  army, — During  the  past 
year  all  the  grillage  and  capping  for  the  foundations  of  the  scarps  was  completed, 
and  the  foundations  of  all  the  scarps,  excepting  the  north  flank,  brought  to 
abont  reference  (12').  Sufficient  work  was  also  done  upon  the  superstructure 
of  the  pcarps  to  complete  eight  hiore  embrasures,  aud  to  bring  to  the  level  of  the 
soles  eight  other  embrasures.  The  rock  excavation  for  the  scarps  of  the  old 
work  was  about  one-half  completed,  and  the  masonry  of  fronts  B  and  C  com- 
menced. During  the  present  year  it  is  proposed  to  complete  all  the  additions 
to,  and  modifications  of,  the  older  portions  of  this  fortification. 

Appropriation  asked  for  the  next  fiscal  year,  $25,000. 

Fort  Scammeil,  Portland  harbor,  Maine,  in  charge  of  Lieutenant  Colonel  B. 
S.  Alexander,  brevet  brigadier  general  United  States  army,  and  Majar  Thomas 
Lincoln  Casey,  brevet  colonel  United  States  army. — During  the  past  year  five 
embrasures  were  built  in  the  scarps  of  the  second  tier  of  the  west  bastion,  while 
in  the  east  baBtion  four  casemates  for  guns  and  one  for  flank  howitzers  were 
completed,  and  the  two  magazines  in  the  gorge  of  this  work  nearly  finisheu. 
Daring  the  coming  year  it  is  proposed  to  complete  the  four  magazines  m  the 
gorges  of  the  east  and  west  bastions,  and  the  magazine  traverses  A^  B,  and  G 
in  the  main  work. 

Appropriation  asked  for  the  next  fiscal  year,  S60,000. 

Fort  Constitution,  PortsmotUh  harbor,  N.  H.,  in  charge  of  Lieutenant  Col- 
cmel  Z,  B,  Tower,  brevet  major  general  United  States  army,  and  Lieutenant 
Colonel  J,  G,  Foster,  brevet  major  general  United  States  army. — The  work 
performed  during  the  year  comprised  the  laying  of  one  course  of  the  scarp  wall 
of  the  north  front,  the  building  of  the  scarp  of  the  northeast  front  to  the  refer- 
ence of  (15^),  the  construction  of  two  embrasures  and  commencement  and  almost 
completion  of  two  others  on  that  front,  the  laying  of  the  flagging  between  four 
main  piers  upon  the  southeast  front,  and  the  construction  of  two  embrasures 
on  the  south  front. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  Mc  Clary,, Portsmouth  harbor,  Kittery  Point,  Me.,  in  charge  of  Lieu- 
tenant Colonel  Z,  B,  Tower,  brevet  major  general  United  States  army,  and 
Lieutenant  Colonel  J.  G.  Foster,  brevet  major  general  United  States  army. — 
The  work  executed  comprises  the  excavation  for  ditch,  by  blasting  out  the 
rock  on  the  north  and  west  fronts,  which  has  been  nearly  completed ;  the  prepar- 
ations for  laying  the  first  courses  of  the  scarp  wall  upon  those  fronts  ;  the  taking 
down  of  a  portion  of  the  scarp  of  the  southwest  front,  and  the  commencement 
of  its  reconstruction. 

It  is  proposed  during  the  present  year  to  complete  the  rock  excavation  of  the 
ditch  on  the  north  and  west  fronts,  to  build  the  entire  scarp  wall  of  those  fronts, 
iucladiog  the  two  flanking  caponnieres,  with  their  entrances  and  the  adjacent 
i&agazin^,  to  complete  the  alteration  of  the  west  end  of  the  scarp  on  the  south 
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front,  and  to  continue  this  wall  to  form  the  revetment  of  the  foot  of  the  ditch 
of  the  west  front. 

Appropriation  asked  for  the  next  fiscal  year,  8100,000. 

'Fort  Warren^  Boston  harbor,  Mass,,  in  charge  of  Colonel  H.  W.  Benham, 
brevet  major  general  United  States  army. — The  small  amount  of  funds 
available  was  expended  in  completing  fittings  of  casemates  and  relaying  the 
traverse  circles  with  longer  radii  on  the  parapet  front  number  one.  The  fittings 
of  the  officers'  quarters  were  arranged  and  a  hospital  completely  prepared,  the 
cutting  of  the  main  gateway  stones  executed,  the  ravelin  magazine  was  em- 
banked  and  sodded,  and  other  parts  of  the  slopes  and  embankments  repaired 
and  soddedt 

It  is  expected  that  with  the  funds  available  for  this  year  the  main  gateway 
will  be  completed  ;  the  two  traverse  magazines  of  the  coverface,  and  the  main 
one  upon  the  ravelin,  and  one  or  two  on  the  front  number  five,  in  rear  of  the 
ravelin,  will  be  completed. 

Appropriation  asked  for  the  next  fiscal  year,  $90,000. 

Fort  Winthrop  and  batteries,  Boston  harbor,  Mass.,  in  charge  of  Colonfl 
H.  W.  Benham,  brevet  major  general  United  States  army. — During  the 
year  the  earth  covering  and  sodding  of  the  west  magazine  of  south  battery  was 
completed,  the  covering  and  sodding  of  the  other  magazines ;  and  the  parapet  of 
the  south  battery  was  repaired  and  grassed,  as  well  as  those  of  the  east  and 
northwest  batteries ;  the  broken  ground  of  the  bluff  below  the  south  batteiy 
was  regulated  and  dressed  with  mould  and  grass  seed.  The  northeast  and 
northwest  bastions  of  the  earth-work  to  surround  the  tower  were  commenced, 
the  tunnel  covered  way  to  south  battery  was  excavated,  the  concreted  foundation 
of  its  walls  laid  and  those  walls  commenced. 

It  is  expected  that  the  arched  covered  way  to  connect  the  ditch  of  the  tower 
with  the  south  battery  will  be  completed  and  covered  over  this  autumn,  and 
that  a  great  portion  of  the  earthen  embankment  of  the  glacis  at  the  tower,  with 
part  of  its  parapets,  will,  also,  be  in  position  in  season  to  secure  the  consolida- 
ting action  of  the  winter  season  upon  it.  On  the  opening  of  the  next  season 
this  earth -work  will  be  carried  toward  completion  as  far  as  the  funds  available 
will  permit. 

Appropriation  asked  for  the  next  fiscal  year,  $100,000. 

Fort  Independence,  Boston  harbor,  Mass.,  in  charge  of  Colonel  H.  W.  Ben- 
ham, hevet  major  general  United  States  army. — No  work  was  executed 
during  the  fiscal  year  for  want  of  funds,  but  it  is  expected  that  the  work  of 
building  the  traverse  magazines,  and  those  in  the  northwest  and  southwest 
exterior  batteries,  with  the  modifications  proposed  for  the  parapet  of  the  latter, 
with  the  double  traverse  magazine  on  the  northeast  bastion  B  will  be  com- 
pleted during  the  present  fiscal  year.  A  sea  wall,  to  connect  with  the  present 
one  in  rear  of  the  southeast  exterior  battery,  is  necessary  to  protect  the  shore 
at  that  point. 

Appropriation  asked  for  the  next  fiscal  year,  $50,000. 

Permanent  forts  at  Provincetotvn  harbor,  Mass. — Commencement  of  opera- 
tions here  are  waiting  for  the  preparation  of  plans  for  the  works. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  at  C/ark*s  Point,  New  Bedford  harbor,  Mass.,  in  t^arge  of  Major 
George  H.  Mendell,  brevet  colonel  United  States  army,  and  Captain  Jared 
A.  Smith,  brevet  major  United  States  army. — Three  casemates  have  been 
made  ready  for  guns,  three  casemates  for  quarters  made  ready  for  interior  finish. 
Masonry  of  ^ve  magazines  completed  and  three  magazines  made  ready  for 
powder.  The  scarp  and  parade  walls,  including  stair  towers,  chimneys  and 
flues,  nearly  completed.  The  arrangements  for  guns  in  barbette  are  far  ad- 
vanced. It  is  proposed  during  the  present  fiscal  year  to  complete  as  nearly  as 
possible  the  arrangements  for  guns  <*  en  barbette,"  and  it  is  expected  that  not 
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leas  than  three  front  pintle  platfonns,  and  two  with  centre  pintles,  will  be  ready 
for  guns,  and  that  the  foundations  for  all  the  barbette  guns  will  be  ready  to  re- 
ceive the  platforms,  and  all  the  stone  will  be  cat.  The  scarp  and  parade  walh 
will  be  completed,  and  the  breast  height  wall,  parapet  and  terreplein  well  ad- 
vanced. All  the  brick  furring  of  quarters  will  be  completed,  and  it  is  expected 
considerable  progress  will  be  made  in  construction  of  ditch  and  counter-scarp. 

Appropriation  asked  for  the  next  fiscal  year,  $50,000. 

Fort  Adam^t  Neioport  harbor ^  R.  /.,  in  charge  of  Major  D,  C  Houston, 
hrecet  colonel  United  States  army. — The  work  at  this  fort,  on  the  main  work, 
has  consisted  in  relaying  the  traverse  circles  in  the  casemates  of  the  west  front 
and  repairs  of  the  officers'  quarters,  substituting  cast  iron  hoppers  for  the  open 
sinks  in  the  southeast  bastion  for  the  use  of  the  soldiers,  repairs  of  brick  terre- 
plein, repairs  of  parapet,  and  various  other  repairs  essential  to  the  preservation 
of  the  work.  The  alteration  of  the  coverface  has  been  completed.  Four  addi- 
tional platforms  have  been  laid,  two  for  fifteen-inch  guns  and  two  for  ten-inch 
gone ;  also,  two  service  magazines  have  been  constructed.  Work  on  the  exterior 
batteries,  to  adapt  them  to  an  armament  of  fifteen-inch  and  heavy  rifled  guns, 
was  commenced  in  September  last.  The  work  proposed  for  the  year  ending 
June  30,  1868,  so  far  as  can  be  foreseen  at  present,  will  consist  in  the  prosecu- 
tion of  the  work  on  the  exterior  batteries,  repairs  of  permanent  wharf,  building 
a  gnard-house,  repairs  of  brick  embrasures  of  the  fort,  alterations  of  present 
magazines  and  construction  of  service  magazines,  covering  the  arches  of  the 
main  work  west  front  to  prevent  leakage,  &c. 

No  appropriation  asked  for  the  next  fiscal  year. 

Defences  an  Dutch  island,  western  entrance,  Narragansett  hay,  R,  L,  in 
charge  of  Major  D.  C  Houston,  brevet  colonel  United  States  army. — The 
work  at  this  point  during  the  year,  which  was  not  commenced  until  the  latter 
part  of  March,  1867,  has  consisted  mainly  in  altering  an  earthen  battery  built 
daring  the  war,  and  known  as  the  '*  upper  battery,''  to  adapt  it  to  receive  an 
armament  of  heavy  guns,  centre  pintle  carriages.  Since  tliat  time  the  old  plat- 
forms have  been  removed,  the  embrasures  filled  up,  and  six  pintle  blocks  set; 
concrete  laid  for  the  foundations  of  the  gun  platforms  and  magazines.  In  ad- 
dition, repairs  have  been  made  to  the  various  buildings  and  wharf  necessary  to 
their  preservation,  and  roads  constructed  and  repaired.  The  operations  for  the 
year  ending  June  30,  1868.  will,  it  is  expected,  consist  in  completing  the  alter- 
ations of  the  "  upper  battery,"  building  a  permanent  wharf,  moving  and  altering 
bnildings  for  office  and  overseer's  quarters,  making  roads  and  preparing  site  for 
work  on  the  summit  of  the  island,  and  prosecuting  the  work  under  the  plans 
already  prepared.  The  "  lower  battery"  has  been  provided  with  two  service 
magazines. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  Trunibullf  New  London  harbor,  Conn,,  in  charge  of  Captain  Samuel 
M.  Mansfield,  brevet  lieutenant  colonel  United  States  army,  and  Major  D. 
C  Houston 9  brevet  colonel  United  States  army, — The  work  at  this  fort  during 
the  year  has  consisted  only  in  a  few  repairs  necessary  to  its  preservation  in  good 
order. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  Hale,  New  Haven  harbor,  Conn.,  in  charge  of  Captain  Samuel  M. 
Mansfield,  brevet 'lieutenant  colonel  United  States  army,  and  Major  D.  C. 
Bouslan,  brevet  colonel  United  States  Army. — In  February  of  this  year  the 
work  was  completed,  the  public  property,  tools,  &;c.,  sold  at  auction,  and  the 
furt  pUced  in  charge  of  a  fort  keeper.  The  magazines  of  this  work  are  in  good 
condition. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  Schuyler,  eastern  entrance  to  New  York  harbor,  in  charge  of  Major  H. 
^'  Abbot,  brevet  brigadier  general  United  States  army. — The  operations  during 
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the  past  jear  have  been  confined  to  completing' two  seryice  magazines,  begin- 
ning and  partly  constructing  two  other  service  magazines,  preparing  to  lay  two 
fifteen-incn  gun  platforms,  with  necessary  removal  of  old  platforms,  a  stone 
parapet  and  breast  height  wall,  all  upon  the  coverface,  and  to  making  neceesaiy 
repairs  upon  the  main  work  and  engineer  buildings.  The  operations  proposed 
for  the  fiscal  year  ending  30th  June,  1868,  are  the  following:  completing  two 
magazines  and  two  fifteen-inch  gun  platforms,  &c.,  and  repairs  to  wharf,  which 
may  be  done  with  the  balance  now  available ;  constructing  magazine  in  place 
of  arms,  and  extending  sea  wall. 

Appropriation  asked  for  the  next  fiscal  year,  $45,000. 

Fort  at  Willett*8  Pointy  eastern  entrance  to  New  York  harhor^  in  charge  of 
Lieutenant  Colonel  James  G.  Duane,  brevet  brigadier  general  United  States 
army, — Scarp  walls  have  been  built  to  within  two  courees  of  their  tuU  height ; 
piers  have  been  built  to  spring  lines  of  casemate  arches,  second  tier;  filling 
room  in  channel  bastion  finished  ;  qiagazine  in  channel  bastion  nearly  finished ; 
casemate  floors,  second  tier,  finished,  excepting  four ;  northwest  drain  gallery 
finished ;  northeast  drain  gallery  commenced ;  new  guard  house  nearly  finished. 

Appropriation  asked  for  the  next  fiscal  year,  $100,000. 

Fort  CoiumbuSf  Govemor*s  island.  New  York  harbor,  in  charge  of  Major 
Nicolas  Bowen,  brevet  colonel  United  States  army. — The  operations  of  the 
year  at  this  work  consisted,  in  part,  in  flagging  the  walks  and  curbs  of  the 
parade,  and  the  area  of  the  magazine,  removing  old  cobble  stone  covering  of 
postern  and  ramps  and  replacing  it  with  the  Belgian  pavement,  cleaning  and 
pointing,  where  necessary,  the  masonry  of  the  main  gateway,  postern,  breast 
heights,  magazines  and  sortie  passages,  cleaning  and  renewing  drains  and  gut- 
ters, grading  and  repairing  roads  and  walks  on  the  island  and  improving  their 
drainage,  repairing  drawbridge,  and  constructing  a  vault  cellar,  grassing  bare 
spots  on  glacis  and  other  slopes,  renewing  fences  and  removing  hot-shot  furnaces. 

It  is  proposed  during  the  present  fiscal  year  to  alter  the  slope  of  the  cunettes 
and  renovate  the  system  of  drainage  for  the  work,  to  continue  unfinished  repairs, 
point  the  scarp  walls  and  other  masonry,  repair  the  coping  and  top  of  main 
gateway,  and  effect  such  other  repairs  as  may  be  necessary. 

No  appropriation  asked  for  the  next  fiscal  year. 

Cdsile  Williams^  Governor's  island,  New  York  harbor,  in  charge  of  Major 
Nicolas  Bowen,  brevet  colonel  United  States  army. — The  tower  steps  have 
been  finished,  the  roof  of  one  tower  has  been  entirely  renewed  and  the  other 
repaired  and  painted.  All  the  masonry  has  been  pointed.  The  three  galleries 
of  communication  of  the  casemates  and  the  one  along  the  gorge  wall  have  been 
almost  entirely  renewed,  painted,  and  braced  with  iron.  The  doors  of  the  mag- 
azine, and  the  gates,  the  window  sashes,  leaders  and  gutters,  have  been  repaired 
and  painted,  the  mastic  covering  of  the  barbette  tier  has  been  repaired  and  the 
leakage  through  it  stopped.     The  shot  furnace  removed. 

The  present  fiscal  year  it  is  proposed  to  make  such  repairs  as  may  be  required 
for  the  preservation  of  the  work. 

No  appropriation  asked  for  the  next  fiscal  year. 

South  Battery,  Governor's  island.  New  York  harbor,  in  charge  of  Major 
Nicolas  Bowen,  brevet  colonel  United  States  army, — Slight  repairs  have  been 
made  to  the  scarp  walls.  ISuch  other  repairs  as  may  be  requirea  for  the  preser- 
vation of  the  work  will  be  made  this  year. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  Wood,  Bedloe*s  island.  New  York  harbor,  in  charge  of  Major  Nicolas 
Bowen,  brevet  colonel  United  States  army. — During  the  year  the  drains  have 
been  cleaned  and  repaired.  The  appearance  of  cholera,  and  a  resulting  quaran- 
tine of  the  island,  interrupted  further  work.  For  the  operations  of  the  present 
year  it  is  proposed  to  point  the  masonry,  paint  the  two  magazines,  improve  the 
system  of  drainage,  repair  the  drawbridge  and  gates,  sow  grass  sc^  where 
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required,  repave  parade  and  posterns,  and  make  such  other  repairs  as  a  propei; 
preservation  of  the  work  may  call  for. 

No  appropriation  asked  for  the  next  fiscal  year. 

New  Battery,  near  Fort  Hamiltant  New  York  harbor^  in  charge  of  Lieutenant 
Colonel  John  Newton^  brevet  major  general  United  States  army. — Operations 
during  the  year. — Construction  of  the  south  magazine,  taking  up  platforms  to 
make  room  for  traverse  magazines,  and  commencing  the  same.  At  seven  plat- 
forms, revetment  and  platform  flags  have  heen  set,  and  portions  of  hreast-height 
wall  not  heretofore  finished  have  been  laid.  At  platform  No.  22  the  traverse 
stones  have  been  rebedded  and  lowered  one  foot;  five  magazine  doors  made; 
embaakiog  parapet  of  battery,  sodding,  grading  and  soiling  slopes  of  parapet. 

Present  condition  of  work, — North  magazine  ready  for  service;  south  magazine 
arches  turned  and  mastic  covering  applied,  not  entirely  complete ;  three  traverse 
magazines  complete,  one  in  process  of  being  lengthened ;  ^ve  traverse  magazines 
commenced  and  in  process  of  construction.  The  battery  is  essentially  ready  for 
service.  ^ 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  Hamilton,  New  York  harbor,  in  charge  of  Lieutenant  Cohnel  John 
Newton,  brevet  major  general  United  States  army. — Operations  during  the 
past  year. — A  trifling  amount  has  been  expended  in  cutting  down  some  embra- 
sures of  the  north  front,  to  allow  egress  firom  the  casemates,  and  in  removing 
shot  furnaces  of  the  old  pattern  from  the  interior  of  the  work. 

Condition  of  the  work, — ^The  work  needs  occasional  and  slight  repairs  in 
pointing,  &c. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  WadstDorth,  New  York  harbor,  in  charge  of  Colonel  J.  G.  Barnard^ 
brevet  major  general  United  States  army,  and  Major  Q.  A.  Gillmore,  brevet 
major  general  United  States  army, — On  the  interior  of  this  work  the  guard- 
house and  the  two  cisterns  adjacent  thereto  have  been  finished,  and  some  neces- 
fiaiy  pointing  of  masonry  done.  On  the  exterior  the  sand  and  earth,  which  has 
for  years  been  accumulating  in  the  ditch  from  the  washings  of  the  slopes  and 
other  unfinished  earthwork  near  the  fort,  has  been  excavated  to  within  a  few 
inches  of  the  proper  depth,  and  two  sluice-ways  from  the  ditch  to  tide-water 
completed. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  on  site  of  Fort  Tompkins,  New  York  harbor,  in  charge  of  Colonel  J.  G, 
Barnard,  brevet  major  general  United  States  army,  and  Major  Q.  A,  Gittmore^ 
brevet  major  general  United  States  army. — During  the  year  five  additional 
casemates  (second  tier)  have  been  furred,  twenty-one  casemates  (eleven  first  tier 
and  ten  second  tier)  floored,  and  nine  casemates  (six  in  the  south  flank  and  three 
in  the  southwest  face)  fitted  up  for  soldiers'  quarters.  All  the  doorway  openings 
in  the  fort  have  been  provided  with  suitable  wrought-iron  doors,  so  that  very 
little  except  glazing  remains  to  be  done  to  render  all  the  casemates  in  the  four 
land  fronts  ready  for  occupancy.  On  the  exterior  the  road  leading  down  to 
North  Cliff  battery  has  been  cut  and  formed,  and  the  slopes  on  either  side 
broaght  into  shape  and  partially  finished.  Extensive  damages  by  rain-storms  to 
the  main  slopes  on  the  channel  front  have  likewise  been  repaired,  a  twelve-inch 
drain  from  south  soldiers'  latrine  to  foot  of  slope  put  in  place,  and  the  battery 
eoutheast  of  Fort  Tompkins  finished  and  put  in  readiness  for  its  guns.  The 
platforms  for  the  guns  oh  the  four  land  fronts  are  finished.  The  operations  of 
the  current  fiscal  year  will  be  limited  to  work  upon  the  latrines  on  the  slope  in 
front  of  the  work,  to  a  moderate  extent,  and  providing  for  the  overflow  ox  the 
cisterns  within  the  woik. 

Appropriation  asked  for  the  next  fiscal  year,  $25,000. 

Battery  Hudson,  New  York  harbor,  in  charge  of  Colonel  J".  G.  Barnard, 
hrevtt  major  general  United  States  army,  and  Major  Q,  A.  OiUmore,  brevet 
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major  general  United  States  army, — ^Nothing  has  been  done  at  this  battery 
during  the  year  just  closed  beyond  building  a  catch  basin  and  trap,  cleaning  oat 
the  main  drain  thence  near  the  light-house,  and  keeping  the  work  in  repair. 
The  only  work  contemplated  during  the  present  fiscal  year  comprises  the 
removal  of  the  old  shot  furnaces  from  its  terreplein,  and  some  necessary  grading 
and  drainage. 

No  appropriation  asked  for  the  next  fiscal  year. 

New  casemated  battery  on  Staten  island.  New  York  harbor,  in  charge  of 
Colonel  J.  G.  Barnard,  brevet  major  general  United  States  army,  and  Major 
Q.  A.  Gillmore,  brevet  major  general  United  States  army, — The  construction 
of  the  work  proper  has  not  been  begun,  the  preliminary  preparations  of  pre- 
vioas  years  having  been  limited  to  the  completion  of  a  wharf  for  landing 
materials,  the  construction  of  a  coffer-dam  on  the  channel  side  of  the  site,  to 
sundry  borings  in  order  to  determine  the  nature  and  character  of  the  substrata, 
to  the  purchase  of  stone,  and  cutting  of  rock-face  ashlar,  the  preparation  of 
stone  for  concrete  to  be  used  in  foundations  and  piers  of  the  work.  The  cutting 
of  stone  has  been  moderately  continued  through  the  year  just  closed. 

No  appropriation  asked  for  the  next  fiscal  year. 

North  Cliff  battery,  Staten  island.  New  York  harbor,  in  charge  <^  Colonel  J. 
^  G.  Barnard,  brevet  major  general  United  States  army,  and  Major  Q.  A.  Grill' 
more,  brevet  major  general  United  States  army, — ^At  this  work  the  operations 
in  progress  July  1,  1866,  looked  to  the  prompt  completion  of  the  baLtery  and 
the  mounting  of  its  armament.  Five  platforms  and  the  breast-height  wall  in 
front  of  them  have  been  completed.  The  earth  covering  of  the  north  traverse 
magazine  has  been  completed  and  sodded,  and  the  traverse  itself  finished.  The 
settlement  of  the  new  earth-work  at  the  south  end  of  the  battery  has  been  made 
up  by  heavy  filling,  and  the  parapet  roughly  formed  thrcraghout  the  entire 
length  of  the  battery.  Excavations  for  the  large  magazine  in  the  north  end  of 
the  battery  were  commenced  in  April,  and  work  thereon  continued  through  the 
year.  Two  catch  basins,  with  suitable  dra'ns  through  the  parapet,  were  made, 
and  a  portion  of  the  terreplein  gutters  paved.  A  sea-wall  of  dry  rubble,  six  to 
seven  feet  in  height,  was  built  along  the  north  half  front,  to  prevent  the  washing 
of  the  exterior  slope.  The  operations  of  the  current  year  will  be  to  construct 
the  principal  magazine  in  the  north  end  of  the  battery,  to  form  and  finish  the 
main  slopes  in  rear  thereof,  and  to  complete  the  filling  and  prepare  the  founda- 
tions of  the  magazine  and  bomb-proof  in  the  parados  at  the  sonth  end  of  the 
battery. 

No  appropriation  asked  for  the  next  fiscal  year. 

South  Cliff  battery,  Staten  island.  New  York  harbor,  in  charge  of  Colonel 
J.  G.  Barnard,  brevet  major  general  United  Slates  army,  and  Major  Q.  A. 
Gillmore,  brevet  major  general  United  S fates  army, — ^The  compleiion  of  the 
main  slopes  in  rear  of  this  battery  at  the  close  of  the  last  year  left  only  the 
construction  of  the  new  magazine,  which  was  in  hand  at  that  time,  and  the  fin- 
ishing up  of  the  slope  at  the  north  end  of  the  battery,  to  be  carried  on  during 
the  year  just  closed.  The  magazine  was  completed,  and  about  one-third  of  the 
necessary  earth  covering  placed  over  it,  by  the  close  of  the  last  working  season. 
This  earth- work  was  resumed  last  spring,  the  slope  at  north  end  of  battery  formed 
and  sodded,  and  the  main  slope  repaired  and  top-dressed.  The  masonry  work 
of  the  year  was  applied  exclusively  to  the  magazine.  The  operations  of  the 
present  year  will  be  limited  to  the  interior  fitting  up  of  the  magazine,  the  care 
and  preservation  of  the  slopes,  and  providing  some  necessary  drainage. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  at  Sandy  Hook,  New  Jersey,  in  charge  of  LtetUenant  Colonel  John 
Newton,  brevet  major  general  United  States  army. — Raising  scarp  of  northeast 
bastion;  north  curtain  casemate  arches  and  communication  arches  in  northeast 
bastion  and  north  curtain  constructed;  piers  of  northwest  front  constructed; 
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additions  made  to  walls  of  service  magazines*  &c.,  in  northwest  and  southeast 
bastions.  Upon  the  land  front,  taking  np  old  work ;  excavating  for  foundations 
of  scarp  and  piers  of  the  new  trace;  laying  foundations  and  btdlding  scarp  wall 
and  piers ;  embanking  with  sand  to  level  of  scarp. 

It  is  proposed  during  the  present  season  to  complete  the  foundations  of  the 
Bcarp  aud  piers  of  the  land  front,  not  including  the  caponniere,  and  raise  the 
scarp  uniformly  four  courses. 

Jettees  2,  3,  and  4  were  lengthened  respectively  one  hundred  and  eight, 
twenty-three,  and  eighty-nine  feet.  A  wing  thirty-three  feet  long  and  another 
twenty-seven  feet  long  were  added  respectively  to  jettees  3  and  2,  to  protect 
these  jettees  from  the  action  of  eddy  currents  and  northerly  storms.  A  new 
jettee,  No.  5,  between  3  and  4,  was  built  out  sixty-five  feet,  and  connected  by 
a  plank  fence  fifty-three  feet  long  with  the  highest  water  mark. 

A  new  jettee  is  necessary  between  Nos.  1  and  2,  to  protect  the  bulkhead  con- 
structed across  the  hollows  between  sand  ridges  from  being  undermined,  but 
will  not  be  undertaken  this  season  unless  indispensably  necessary. 

Appropriation  asked  for  the  next  fiscal  year,  $150,000. 

Fort  Mifflin,  Delatcare  river,  Penn,,  in  charge  of  Lieutenant  Colonel  C.  8, 
Btewart. — The  new  main  magazine  has  been  completed ;  the  old  traverse  stones 
have  been  removed,  and  new  foundations  and  broad  low  traverse  stones  put  in 
place  for  six  barbette  platforms  ;  new  traverse  stones  have  been  cut  for  barbette 
platforms  to  be  modified ;  four  thousand  four  hundred  cubic  yards  of  deposit 
in  main  ditch  have  been  removed,  wharf  and  river  embankments  repaired,  &c. 
Similar  operations  of  repair  and  melioration  are  contemplated  for  the  next  year. 

Appropriation  asked  for  the  next  fiscal  year,  $30,000. 

Fort  Delaware,  Delaware  river,  Delaware,  in  charge  of  lAeutenant  Colonel 
C.  S.  Siefoart. — The  southern  dock  wall  has  been  extended  one  hundred  and 
fifty-eight  feet.  The  coping  of  parade  wall  of  all  the  fronts  has  been  pointed. 
The  exterior  slopes  of  parapets  have  been  repaired  and  resodded  throughout. 
The  glacis  has  been  regraded  on  all  the  fronts  ;  the  pond  filled  in ;  the  exterior 
embankment  of  the  island  repaired  and  brought  to  its  proper  level  for  a  length 
of  two  thousand  three  hundred  and  eighteen  feet.  Extensive  repairs  have  been 
made  to  quarters,  &c. 

Appropriation  asked  for  the  next  fiscal  year,  $60,000. 

Battery  opposite  Fort  Delaware,  in  charge  of  Lieutenant  Colonel  C.  8, 
Sttwart. — The  platforms  (temporary)  of  the  fifteen-inch  guns  have  been  slightly 
repaired,  and  the  traverse  circles  made  level,  so  as  to  allow  the  guns  to  be 
rapidly  manoeuvred.  Slight  repairs,  as  needed,  have  been  made  to  slopes  and 
scarp. 

No  appropriation  asked  for  the  next  fiscal  year. 

Newjbrt  opposite  Fort  Delaware. — Commencement  of  operations  is  deferred 
imtil  the  project  for  the  work  is  revised. 

No  appropriation  asked  for  the  next  fiscal  year. 

Newjbrt  near  Delaware  hreaktoater. — This  work  will  be  begun  as  soon  as 
the  best  methods  of  applying  iron  to  such  constructions  are  determined  on. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  Mc Henry,  Baltimore  harbor,  Maryland^  in  charge  of  Major  William 
P.  Craighill,  brevet  lieutenant  colonel  United  States  army. — ^The  labor  of  the 
year  has  been  applied  entirely  to  the  water  battery.  Re-enforcing  of  pintle 
centres  for  four  front  pintle  platforms  was  completed,  as  also  the  substitution  of 
the  low  for  the  high  traverse  circles  for  the  same  guns,  which  made  the  battery 
ready  for  its  armament.  The  magazines  and  bomb-proofs  and  other  traverses 
have  been  essentially  completed.  The  thickening  of  the  parapet  and  the  recti- 
fication of  its  slopes,  as  well  as  the  regrading  of  the  terreplein,  have  been  carried 
nearly  to  completion.  The  repairs  of  the  water  battery  will  be  completed  during 
the  year  1867.     Nothing  is  necessary  for  the  main  work. 


12  REPOBT  OF  THE  SECBETART  OF  WAR. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  Carroll,  Baltimore  harbor,  Maryland,  in  charge  of  Major  William  P. 
Craighill,  brevet  lieutenant  col^mel  United  States  army. — Operations  have  been 
very  limited  in  extent,  being  confined  almost  entirely  to  keeping  the  fort  in  proper 
police,  and  protecting  it  in  its  unfinished  state  from  the  weather.  A  portion  of 
the  flagging  for  the  floors  of  second  tier  has  been  received.  Except  on  front  6 
and  the  adjacent  parts  of  1  and  5,  the  scarp  wall  is  at  the  height  of  the  top  of 
the  twenty-third  coarse  of  masonry,  the  floor  arches  of  the  second  tier  of  case- 
mates completed,  and  the  piers  built  somewhat  above  the  springing  lines  of  floor 
arches  of  third  tier  of  casemates,  as  originally  designed.  Front  6.  on  account 
of  settlement,  has  been  kept  down  to  a  level  a  little  below  the  floors  of  first  tier 
of  casemates. 

No  appropriation  asked  for  the  next  fiscal  year. 

Obstructions  of  the  Potomac, — The  preparation  of  materiel  for  this  important 
object  is  in  hand. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  Washington,  Maryland,  in  charge  of  Major  John  A,  Tardy. — ^The 
modifications  of  this  work  should  not  be  undertaken  until  the  best  manner  of 
using  iron  in  our  defences  is  determined  on. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  Monroe,  Old  Point  Comfort,  Virginia,  in  charge  of  Colonel  Henry 
Bretoerton,  brevet  brigadier  general  United  States  army. — ^Operations  for  the 
•vear  have  been  chiefly  confined  to  necessary  repairs.  The  traverse  stones  of 
barbette  platform  No.  93  have  been  taken  up,  the  concrete  foundation  cut  down, 
and  the  stones  relaid  one  foot  below  the  original  level.  Barbette  platform  No. 
121  has  been  removed  and  replaced  by  a  new  one.  The  bridge  at  the  north 
postern  (front  6)  has  been  repaired,  and  a  portion  of  the  stone  pavement  at  the 
interior  entrance  of  postern  of  front  4  taken  up  and  relaid,  so  as  to  form  a  more 
gentle  ascent.  At  the  foot  of  this  slope  a  drain  has  been  constructed  to  carry 
off  the  surface  water.  The  terreplein  and  ramps  of  the  work  have  been  re- 
graded,  gravelled,  and  thoroughly  repaired. 

Water  Battery. — The  brick  masonry  of  the  embrasures  of  six  casemates  has 
been  repaired ;  the  traverse  circles  in  casemate  33  have  been  removed.  Eight- 
een projectile  platforms  have  been  constructed  for  thjs  battery. 

It  ia  proposed  this  year  to  widen  the  terreplein  and  increase  the  thickness  of 
the  parapets  of  the  channel  fronts  of  the  main  work,  lay  down  new  barbette 
platforms,  and  construct  traverses  and  service  magazines. 

Appropriation  asked  for  the  next  fiscal  year,  $100,000. 

Fort  Wool,  Hampton  Roads,  Virginia,  in  charge  of  Colonel  Henry  BretDer- 
ton,  brevet  brigadier  general  United  States  army. — Operations  have  been  very 
limited  the  past  year,  and  have  been  confined*  for  more  than  half  the  working 
season  to  preparations  for  building  the  magazines  of  the  first  tier  at  the  capital 
at  the  east  and  west  ends.  The  tenth  course  of  scarp  has  been  nearly  com- 
pleted from  casemate  31  to  43  inclusive.  The  tablet  course  of  the  second  tier 
of  casemates  has  been  laid  at  pier  40,  and  the  second  course  of  pier  stones  ad- 
joining the  scarp  has  been  laid  at  the  piers  from  31  to  38.  Portions  of  the  wall 
in  rear  of  casemates  have  been  removed,  preparatory  to  the  construction  of  the 
magazines  of  the  first  tier.  The  sites  of  these  magazines  at  the  capital  and  at 
the  east  and  west  ends  have  been  loaded  with  additional  stones,  the  extension 
of  these  structures  requiring  this  addition.  The  magazines  of  the  first  tier 
having  been  commenced,  will  be  pushed  forward  to  completion  as  rapidly  as 
possible.  It  is  proposed  to  expend  the  amount  available  in  the  construction  of 
the  magazines  of  the  first  tier  at  the  capital  and  at  the  east  and  west  ends,  and 
on  such  other  portions  of  the  work  as  may  hereafter  be  decided  upon. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  Clinch,  Amelia  island,  Florida,  in  charge  of  Captain  J.  W.  Barloie$ 


BEPOBT  OF  THE  BECBETARY  OF  WAB.  13 

brevet  lieutenant  colonel  United  States  army, — ^The  operations  of  the  season 
have  been  mainly  directed  towards  the  construction  of  barbette  gun  platforms, 
those  upon  the  sea  fronts  receiving  the  earliest  attention.  Four  platforms,  two 
npon  the  northeast  and  northwest  curtains,  respectively,  have  been  completed, 
and  are  ready  for  their  armament.  Four  other  platforms  upon  the  northeast 
and  six  upon  the  northwest  curtains  are  also  in  readiness  for  their  carriages, 
with  the  exception  of  setting  traverse  irons.  These,  with  the  centre  pintle  plat- 
form at  the  east  angle,  which  is  also  completed,  place  the  fort  in  a  condition  to 
receive  the  larger  portion  of  its  barbette  armament.  The  foundations  of  breast 
height  wall  upon  the  ahove  three  fronts  have  been  laid,  and  the  concrete  filling 
of  the  parapet,  in  conjunction  therewith,  raised  to  an  equal  height.  The  terre- 
plein  has  been  formed,  graded,  and  planted  with  Bermuda  grass.  The  exterior 
wall  of  parados  has  been  built  from  the  northwest  angle  along  the  northwest 
and  part  of  the  northeast  curtains  to  the  height  of  the  springing  line  of  the  arch. 
This  affords  a  permanent  revetment  for  the  rampart,  and  provides  against  en- 
dangering the  security  of  the  platforms  by  further  excavation  when  the  con- 
atniction  of  the  parados  shall  be  recommenced.  Considerable  progress  has  been 
made  upon  other  portions  of  the  work.  All  the  masonry  and  metal  parts  of  the 
drawbridge  below  the  reference  of  the  bridge  have  been  put  in  position,  and  the 
other  material  necessary  for  its  completion  purchased.  About  one-half  of  main 
sewer  has  been  constructed.  A  large  portion  of  the  labor  incident  to  the  roofing 
of  soldiers'  barracks  and  store-house  accomplished.  It  is  deemed  desirable  to 
complete  the  remaining  barbette  platforms  and  gun  parapets,  to  finish  the  supe- 
rior slopes  of  bastionettes,  construct  the  officers'  quarters,  and  continue  filling 
the  glacis  daring  the  next  season. 

Appropriation  asked  for  the  next  fiscal  year,  $50,000. 

Fort  Tat/lor,  Key  West,  Florida,  in  charge  of  Major  Walter  McFarland. — 
The  operations  of  the  year  have  consisted  in  the  removal  of  a  part  of  the  wreck 
left  by  the  hurricane  of  1865,  the  completion  of  the  permanent  sea-wall  of  the 
sonthem  end  of  the  coverface  up  to  the  high- water  course,  the  construction  of 
the  outer  breakwater  at  the  northern  end  of  the  coverface  and  the  commence- 
ment of  its  permanent  sea-wall,  the  filling  in  of  one-half  of  the  enclosure  at  the 
sonthem  end,  the  partial  construction  of  the  glacis  of  tower  one,  and  the  com- 
pletion of  the  railroad  to  the  coveiface.  The  operations  contemplated  for  the 
present  fiscal  year  are  the  completion  of  the  enclosure  and  filling  of  the  coverface, 
and  the  continuation  of  the  embankment  of  the  glacis  of  tower  No.  1. 

Appropriation  asked  for  the  next  fiscal  year,  $150,000. 

Fort  Jefferson,  Garden  Key,  Tortu^as,  Florida,  in  charge  of  Major  Walter 
McFarland. — The  remainder  of  the  appropriation  for  the  past  year  was  applied 
exclasively  towards  the  completion  of  the  officers'  quarters ;  nearly  the  entire 
range  was  covered  with  galvanized  iron,  the  iron  stairways  set  up,  and  one  sec- 
tion of  the  quarters  completed  except  as  to  its  hallways  and  piazzas.  Sixteen 
platforms  (barbette)  were  famished  with  the  new  pattern  pintle. 

Appropriation  asked  for  the  next  fiscal  year,  $100,000. 

New  fort  at  Tortugas,  Florida. — This  work  will  be  commenced  as  soon  as 
the  best  combination  of  materials  for  its  uncovered  scarps  is  determined  on. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  Pickens,  Pensacola  harbor,  Florida,  in  charge  of  Major  M,  D,  McAl- 
ester,  brevet  brigadier  general  United  States  army, — The  general  condition  of 
this  work  is  good.  The  magazines  and  gun  platforms  generally  are  in  good 
condition.     No  operations  have  been  carried  on  during  the  past  year. 

It  is  contemplated  to  construct  at  this  work  during  the  current  fiscal  year 
three  barbette  platforms  for  fifteen-inch  guns,  and  to  execute  such  repairs  as 
may  become  necessary. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  Morgan,  eastern  entrance  to  Mobile  bay,  Alabama,  in  charge  of  Major 
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M.  D.  McAlester,  brevet  brigadier  general  United  States  army, — ^Tbia  work  ia 
generally  in  good  condition.  As  portions  of  the  walls  of  the  old  defensive  bar- 
rack in  the  parade,  destroyed  by  the  bombardment  of  August,  1864,  are  still 
standing,  it  is  proposed  to  let  them  remain  until  the  material  composing  them 
may  be  required  for  use.  The  counterscarp  wall,  southwest  lunette,  scarp  and 
parapet  of  the  land  front,  main  gateway,  parade  walls  and  terrepleins  of  all  the 
fronts,  and  leaden  roof  surfaces  of  casemates,  have  all  been  thoroughly  repaired, 
and  an  extensive  temporary  breakwater  to  protect  the  site  towards  the  west  from 
encroachment  of  the  sea  has  been  constructed  during  the  past  year.  No  opera- 
tions beyond  ordinary  repairs  are  contemplated  during  the  current  year. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  on  Ship  island,  coast  of  Mississippi,  in  charge  of  Major  M,  D,  McAl- 
ester,  brevet  brigadier  general  United  States  army, — Greneral  condition  is  good, 
the  work  having  during  the  year  been  completed  as  far  as  contemplated,  and 
made  ready  for  its  armament.     The  magazines  are  in  good  order. 

No  appropriation  asked  for  the  next  fiscal  year. 

Fort  Jackson,  Mississippi  river,  Louisiana,  in  charge  of  Major  M.  D.  McAl- 
ester,  brevet  brigadier  general  United  States  army.—- The  general  condition  of 
the  work  is  good.  The  magazines  and  platforms  are,  for  the  most  part,  service- 
able. During  the  year  twenty-two  new  barbette  platforms  for  heavy  guns,  with 
the  necessary  modifications  of  breast  height  walls,  parapets,  terreplein,  &c.,  have 
been  completed,  the  casemates  have  been  prepared  for  the  reception  of  heavy 
guns,  a  new  oven  has  been  constructed,  the  new  levee  on  the  government  reser- 
vation repaired,  sixteen  shot  platforms  finished,  and  two  platforms  fv>r  thirteen- 
inch  mortars  commenced.  During  the  present  year  it  is  contemplated  to  erect 
a  depot  magazine  capable  of  keeping  powder  perfectly  secure  against  the  great 
and  sudden  rises  of  water  which  occur  at  long  intervals,  due  to  freshets  in  the 
river,  combined  with  overflows  from  the  Oulf,  caused  by  the  violent  storms  inci- 
dent to  this  region. 

Appropriation  asked  for  the  next  fiscal  year,  $75,000. 

Fort  St,  Philip,  Mississippi  river,  Louisiana,  in  charge  of  Major  M,  V' 
McAl ester,  brevet  brigadier  general  United  States  army. — ^The  general  condition 
of  this  work  is  good.  The  gun  platforms  (excepting  a  few  old  ones)  are  in  good 
order.  The  magazine  in  the  lower  battery  is  in  excellent  condition  ;  the  other 
two  serviceable  except  during  extraordinary  storms.  During  the  past  year  the 
magazine  in  the  lower  battery,  fifteen  new  gun  platforms,  two  mortar  platforms, 
with  the  necessary  modifications  of  parapets,  breast-height  walls,  and  terre- 
pleins have  been  completed,  and  the  bridge  across  the  ditch  and  two  gun  plat- 
forms repaired.  The  principal  operations  contemplated  for  the  current  year  are 
remodelling  and  repairing  the  magazines  of  the  main  work  and  upper  batteiy- 

Appropriation  asked  fur  the  next  fiscal  year,  $30,000. 

Fort  at  Fort  Point,  entrance  of  San  Francisco  harbor,  California,  in  chargt 
of  Major  George  H.  Elliot. — ^The  cleaning  and  painting  of  the  embrasures  of 
the  main  work  have  been  completed.  The  main  drain  has  been  finished.  The 
western  sea- wall  has  been  carried  to  the  reference  (14'.)  The  excavation  for 
western  casemated  battery  has  been  carried  into  the  hill  far  enough  to  receive 
retaining  wall  of  covered  way.  The  excavation  for  the  sea-wall  along  the  eastern 
shore  has  been  commenced.  A  heavy  coffer-dam,  necessary  to  the  construction 
of  the  eastern  fifteen-inch  gun  barbette  battery  and  its  sea-wall,  has  been  carried 
three  hundred  and  fifty  feet  along  the  shore.  A  railroad  has  been  laid  from  the 
wharf  head  to  the  main  work  to  transport  materials  to  the  sites  of  the  new  bat- 
teries. The  workshops  and  storehouses  have  been  removed  to  new  sites  to  gi^^^ 
?lace  to  the  new  barbette  battery.  The  wharf  has  been  extended  and  repaired, 
^he  roads  have  been  repaired  and  protected  from  the  encroachments  of  the  sea. 
A  large  amount  of  granite  for  the  eastern  sea-wall  has  been  obtained.  The 
eastern  fifteen-inch  gun  battery  and  the  sea-wall  in  its  front  will  be  constracted 
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doriDg  the  present  fiscal  jear ;  and,  if  possible,  the  casemate  and  barbette  bat- 
teries on  the  western  shore  will  be  commenced. 

Appropriation  asked  for  the  next  fiscal  year,  $200,000. 

Fort  at  Lime  Point,  San  Francisco  harbor^  in  charge  of  Major  George  H. 
UendeU,  brevet  colonel  United  States  army. — Title  to  this  site  having  been 
aeqaired  by  the  United  States,  instmctions  to  commence  the  preliminary  opera- 
tions of  road  and  wharf  making,  preparation  of  temporary  bnildings  for  workmen, 
quarters,  shops,  and  storehouses  have  been  sent  forward,  and  the  work  of  exca- 
tatiug  and  blasting  out  a  site  for  the  defences  will  be  entered  upon  without  delay. 

Appropriation  asked  for  the  next  fiscal  year,  $100,000. 

Fart  atAlcatraz  island,  San  Francisco  harbor,  Califomia,  in  charge  of  Major 
George  H.  Elliot  and  Major  G.  H.  Mendell,  brevet  colonel  United  States  army. — 
Owing  to  want  of  means,  work  on  Alcatraz  was  suspended  in  February,  and  the 
barrack  placed  in  condition  to  lie  over,  under  charge  of  a  keeper.  Previous  to 
that  time  the  masonry  of  the  first  tier  of  the  barrack  was  completed,  and  that  of 
the  rear  rooms  of  the  second  tier  was  more  than  half  done,  while  the  long  piers 
of  Uie  casemate  arches  of  the  second  tier  and  the  parade  walls  were  carried  to 
the  height  of  the  springing  lines.  The  scarp  is  about  one  foot  above  the  crown 
of  the  arches  of  tlie  second  tier.  No  work  has  been  done  on  the  arches  since 
December.  A  large  amount  of  rock  excavation  has  been  made,  mainly  in  the 
extension  of  battery  Rosecrans,  which  is  now  ready  for  the  masonry.  A  care- 
ful re»arvey  of  the  island  is  in  progress. 

Appropriation  asked  for  the  next  fiscal  year,  $50,000. 

Surrey  at  Point  Lobos,  California,  in  charge  of  Major  George  H.  Elliot. — 
The  sarvey  of  this  position,  as  a  site  for  defensive  works,  was  commenced  in 
May,  1866,  and  completed,  including  the  maps  and  report,  in  April,  1867.  The 
area  iocladed  is  somewhat  over  a  square  mile.  All  the  particulars  required  have 
been  obtained  and  are  presented  on  the  maps. 

No  appropriation  asked  for  the  next  fiscal  year. 

Smrvey  for  land  definces  at  San  Francisco,  iH  charge  of  Major  George  H. 
Elliot. — ^The  winter  season  being  rainy  and  unsuitable  for  this  work  in  the 
climate  of  California,  the  survey  was  not  commenced  until  the  middle  of  March. 
It  bas  been  in  progress  since  then,  with  the  aid  of  a  party  of  the  Coast  Sur- 
vey which  had  already  covered  a  part  of  the  ground  with  their  operations. 
Preliminary  tracings  showing  the  progress  of  the  work  have  been  received, 
ai.d  it  is  expected  to  be  completed  during  the  present  fall.  • 

No  appropiiation  asked  for  the  next  fiscal  year. 

Military  Academy. — By  the  law  of  July  13,  1866,  it  was  enacted,  "That 
the  superintendent  of  the  United  States  Military  Academy  may  hereafter  be 
Belected,  and  the  officers  on  duty  at  that  institution  detailed  from  any  arm  of 
the  service ;  and  the  supervision  and  charge  of  the  academy  shall  be  in  the 
War  Department,  under  such  officer  or  officers  as  the  Secretary  of  War  may 
assign  to  that  duty;"  and  by  General  Order  No.  54,  Adjutant  General's  office,  of 
July  30,  1866,  the  Chief  of  Engineers  was  relieved  from  duty  as  inspector  of 
tbe  academy,  and  directed  to  turn  over  all  the  books,  records  and  papers  rela- 
ting thereto  to  the  Adjutant  General  of  the  army. 

This  Okrder  has  been  complied  with,  and  the  Military  Academy  is  separated 
from  the  corps  of  engineers.  It  had  been  a  part  of  that  corps,  by  law,  for  more 
than  sixty-four  years. 

Engineer  battalion,  commanded  by  Major  Henry  L.  Abbot,  brevet  brigadier 
general  United  States  army. — The  strength  of  the  five  companies  of  engineer 
troops,  on  the  30th  June,  1867,  was  six  hundred  and  sixteen  enlisted  men  and 
fourteen  officers ;  one  hundred  and  thirty-six  recruits  were  needed  to  complete 
the  organization. 

By  the  law  of  July  28,  1866,  section  20,  the  five  companies  were  consti- 
tuted a  battalion  of  engineers,  to  be  officered  by  officers  detailed  from  the  corps 
^QBgioeerB. 
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The  battalion  sbonld  have  a  commissaiy  sergeant  and  two  principal  mnsiciaDS. 
ItB  strength  is  seven  hundred  and  fifty-two  men,  about  the  same  as  a  regiment 
of  infantry.  By  the  operation  of  the  7th  section  of  the  act  of  July  13, 1866, 
the  enlisted  men  of  the  engineers  are  denied  the  allowance  of  the  per  diem  paid 
to  other  soldiers  when  engaged  in  continuous  labor.  This  discrimination  shoald 
be  removed ;  it  operates  to  restrain  superior  men  from  enlisting  in  the  battalioiu 

A  small  appropriation  is  needed  to  procure  materials  required  to  iDStruct  the 
men  in  their  duties  as  engineer  soldiers. 

'  These  several  points  will  be  made  the  subject  of  a  special  communication  in 
season  for  legislative  action. 

Three  companies  of  these  troops  are  stationed  at  Willett's  Point,  New  York; 
one  at  the  engineer  depot,  Jefferson  Barracks,  Missouri,  commanded  by  Captain 
William  Ludlow,  brevet  lieutenant  colonel  United  States  army,  and  one  com- 
manded by  Captain  Samuel  M.  Mansfield,  brevet  lieutenant  colonel  United  States 
army,  is  en  route  for  San  Francisco,  California.  A  detachment  is  at  West 
Point,  New  York,  for  the  purpose  of  affording  instruction  in  practical  engineer- 
ing to  the  cadets  of  the  Military  Academy. 

Engineer  depoU  at  Wilieit'g  Point,  New  York,  and  Jefferson  Barrach, 
Missouri,  in  charge  respectively  of  Major  H.  L.  Abbot,  brevet  brigadier  general 
United  States  army,  a?id  Captain  William  Ludlow,  brevet  lieutenant  coUmd 
United  States  army. — A  large  amount  of  engineer  materiel  is  collected  at  these 
two  depots.  It  is  guarded  and  cared  for  by  the  companies  above  mentioned, 
and  affords  them  the  means  of  drilling  at,  and  acquiring  a  knowledge  of,  their 
peculiar  functions. 

For  the  construction  of  barracks  for  the  officers  and  men  at  Willett's  Point 
and  Jefferson  Barracks,  appropriations  were  asked  last  year  of  twenty-five 
thousand  dollars  for  the  former,  and  twenty  thousand  dollars  for  the  latter  place. 
Congress  granted  these  sums,  but  directed  the  use  of  half  of  each  only,  during 
the  present  fiscal  year,  withholding  the  remainder  until  further  determination  by 
them  on  the  subject.  The  appropriation  of  these  balances  for  the  next  fiscal 
year,  viz.,  twelve  thousand  five  hundred  dollars  for  Willett's  Point,  and  ten 
thousand  dollars  for  Jefferson  Barracks,  is  asked  in  the  annual  estimate  of  this 
office. 

RIVER   AND   HARBOR    IMPROVEMENT. 

The  last  annual  report  alluded  to  the  measures  that  had  been  taken  to  carry 
into  effect  the  act  of  Congress  approved  June  23,  1866,  making  appropriations 
for  repair,  &c.,  of  works  of  improvement  which  had  been  heretofore  authorized, 
and  requiring  the  examination  and  survey  of  other  localities.  The  assignment 
of  officers  to  the  charge  of  these  works  and  the  progress  of  the  operations,  so  far 
as  reports  had  been  received,  was  also  presented. 

Subsequent  thereto,  in  accordance  with  the  requirements  of  the  act  referred 
to,  *'  at  the  earliest  practicable  time  to  report  to  Congress  the  result  of  any 
survey  or  re- survey,  with  the  plan  adopted  and  the  items  of  expenditure  under 
said  plan,  and  *  *  *  of  all  action  taken  under  the  provisions  of  this  act, 
*  *  *  make  such  a  report  at  the  commencement  of  every  session  of  Congress 
until  the  works  herein  provided  for  shall  all  be  completed,"  a  special  report  was 
made  to  the  Secretary  of  War  on  the  26th  of  January,  1867,  which  was  submitted 
to  Congress  and  is  found  in  printed  Executive  Document  56,  House  of  Representa- 
tives, thirty-ninth  Congress,  second  session.  It  embraces  reports  upon  sixty- 
three  works  of  improvement,  both  of  rivers  and  harbors. 

A  special  report  upon  the  survey,  examination,  and  improvement  of  the  Upper 
Mississippi  river  and  its  tributaries,  covering  a  length  of  river  course  of  more 
than  one  thousand  miles,  was  submitted  on  the  29th  of  January,  1867,  was 
printed,  and  is  found  in  Executive  Document  58,  House  of  Representatives, 
thirty-ninth  Congress,  second  session. 
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Tbe  following  reports  were  also  Babmitted»  namely : 

Upon  the  harbors  of  Pere  Marquette  and  Pentwater,  on  Lake  Michigan,  on 
the  2d  of  February,  1867,  printea  Executive  Document  70,  House  of  Repre- 
eeotatives,  thirty- ninth  Congress,  second  session. 

Upon  the  harbor  of  Ontonagon,  Lake  Superior,  on  the  5th  of  February,  1867  ; 
printed  Executive  Document  80,  House  of  Representatives,  thirty-ninth  Con- 
gress, second  session. 

On  the  survey  and  improvement  of  the  Des  Moines  and  Rock  Island  rapids 
of  the  Mississippi  river,  on  the  5th  of  February,  1867,  printed  Executive  Docu- 
ment 79,  House  of  Representatives,  thirty-ninth  Congress,  second  session. 

On  the  survey  and  improvement  at  Hell  Gate,  New  York,  on  the  9th  of  Feb- 
ruary, 1867,  printed  Executive  Document  90,  House  of  Representatives, 
thirtj-niuth  Congress,  second  session. 

On  the  survey  and  improvement  of  the  Kennebec  and  Penobscot  rivers, 
Maine,  printed  Executive  Document  91,  House  of  Representatives,  thirty- ninth 
Congress,  second  session. 

On  the  survey  and  improvement  of  Plattsburg  harbor.  New  York,  on  13th  of 
Febniary,  18G7,  printed  Executive  Document  89,  House  of  Representatives, 
thirty-ninth  Congress,  second  session. 

On  the  encroachments  upon  the  harbor  of  New  York,  on  the  15th  of  Febru- 
ary, 1867,  printed  Executive  Document  28,  Senate,  thirty- ninth  Congress, 
second  session. 

On  the  survey  and  improvement  of  Rock  river,  Illinois  and  Wisconsin,  on 
the  11th  of  April,  1867,  printed  Executive  Document  15,  House  of  Represen- 
tatives, fortieth  Congress,  first  session. 

On  the  survey  and  improvement  of  Illinois  river,  Illinois,  on  the  13th  of  May, 
1867,  printed  Executive  Document  16,  House  of  Representatives,  fortieth  Con- 
gress, first  seoision. 

In  addition  to  the  foregoing,  special  reports  were  made,  but  not  printed,  upon 
the  survey  and  improvement  of  the  following  localities,  in  obedience  to  resolu- 
tions of  the  Senate  or  House  of  Representatives,  or  on  the  call  of  the  committees, 
namely : 

On  the  harbor  at  Point  Sal,  California,  on  the  Ist  of  February,  1867. 

On  the  practicability  of  steamboat  navigation  from  Chesapeake  Bay  to  Lake 
Ontario,  and  estimate  for  a  survey  of  the  route,  on  the  7th  of  February,  1867. 

On  the  works  necessary  for  the  preservation  and  improvement  of  Boston 
harbor,  on  the  11th  of  February,  1867. 

On  the  improvement  of  Kalamazoo  river,  Michigan,  on  the  ISth  of  Febru- 
ary, 1867. 

On  the  improvement  of  Willamette  river,  Oregon,  on  the  14th  of  February, 
1867. 

On  the  survey  of  Galveston  harbor,  Texas,  on  the  16th  of  February,  1867. 

On  the  increased  depths  to  be  given  to  the  harbors  on  the  lakes,  to  admit 
vessels  drawing  fourteen  feet  water,  on  the  19th  of  February,  1867. 

On  the  changes  in  the  channel  of  Potomac  river,  from  Georgetown  to  Green- 
leafs  Point,  on  the  21st  of  February,  1867. 

On  the  selection  of  a  position  for  a  breakwater  or  harbor  of  refuge  at  Block 
island,  Rhode  Island,  on  the  23d  of  February,  1867. 

Tbe  information  furnished  in  the  above  reports  resulted  in  the  appropriation 
of  funds  for  the  improvement  of  the  harbors  or  rivers  which  formed  the  subject 
of  those  communications,  or  in  the  provision  for  surveys  or  examination  of  other 
localities,  with  a  view  to  their  improvement. 

Measures  were  taken  immediately  upon  the  passage  of  the  act  of  Congress, 

approved  March  2,  1867,  for  the  execution  of  its  provisions,  and  the  results  of 

ibese  measures  as  well  as  the  progress  of  the  works  appropriated  for  in  June, 

1866,  are  embraced  in  these  reports,  so  far  as  the  information  has  been  obtained. 

2  w Vol.  ii 
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Special  communications  will  be  made  upon  tHe  swrveya  in  progress,  bat  not  com- 
pleted, as  soon  as  the  reports  are  received. 
The  surveys  are : 

1.  For  a  ship  canal  connecting  Lakes  Erie  and  Ontario,  under  the  charge  of 
Brevet  Colonel  C.  E.  Blunt. 

2.  Of  the  Ohio  river,  in  connection  with  its  improvement,  in  charge  of  Mr, 
W.  Milnor  Roberts,  United  States  civil  engineer. 

3.  For  a  ship  canal  around  the  falls  of  the  Ohio,  in  charge  of  Brevet  Major 
General  G.  Weitzel. 

4.  Of  the  Tennessee  river,  in  charge  of  Brevet  Major  General  G.  WeitzeL 

5.  Of  the  Illinois  river,  with  a  view  to  its  improvement  and  to  its  connection 
by  a  ship  canal  with  Lake  Michigan,  in  charge  of  Lieutenant  Colonel  and  Brevet 
Major  General  J.  H.  Wilson. 

6.  Of  the  Mississippi  river,  above  Rock  Island  rapids,  with  a  view  to  its  im- 

Erovement,  and  between  St.  Paul  and  St.  Louis,  with  a  view  to  the  location  of 
ridges,  and  above  the  falls  of  St.  Anthony,  &c.,  in  charge  of  Brevet  Major 
General  G.  K.  Warren. 

7.  Of  the  harbor  of  Port  Clinton,  Ohio,  in  charge  of  Brevet  Major  General 
T.  J.  Cram. 

8.  Of  the  Connecticut  river,  between  Hartford  and  its  mouth,  in  charge  of 
Brevet  Colonel  D.  C.  Houston. 

9.  At  Block  island,  in  the  State  of  Rhode  Island,  with  a  view  to  a  harbor  of 
refuge,  in  charge  of  Brevet  Colonel  D.  C.  Houston. 

10.  At  Reedy  island  and  Listen  Tree,  in  Delaware  river,  in  charge  of  Lieu- 
tenant Colonel  Charles  S.  Stewart. 

11.  Of  the  Potomac  river,  in  the  District  of  Columbia,  in  charge  of  Brevet 
Brigadier  General  N.  Michler. 

12.  Of  the  bay  and  harbor  of  Galveston,  Texas,  in  charge  of  Brevet  Brig- 
adier General  M.  D.  McAlester. 

Further  legislation  is  very  desirable  to  carry  into  effect  more  advantageously 
the  provisions  of  the  recent  river  and  harbor  bill.  Serious  difficulties,  delays,  and 
embarrassments  attend  the  execution  of  some  of  the  provisions  of  the  acts  of 
June,  1866,  and  March,  1867,  for  those  objects. 

It  is  suggested  that  the  acts  be  amended  so  as  to  authorize  the  Secretary  of 
War  to  apply  the  sums  appropriated  therein  by  contract  or  otherwise  than  bj 
contract,  when  in  his  judgment  it  may  best  subserve  the  interests  of  the  govern- 
ment to  do  so,  and  that  the  same  provinion  be  made  for  the  application  of  any 
sums  that  may  be  appropriated  by  Congress  at  its  approaching  session. 

As  an  illustration  of  the  embarrassments  and  delays  incident  to  the  execution 
of  the  law,  it  is  to  be  observed  that  the  acts  require  each  class  of  material,  as 
timber,  iron,  stone,  and  brush,  and  each  class  of  labor  on  such  material,  as  car- 
pentry, smithery,  masonry,  and  ordinary  labor,  to  be  contracted  for  separately. 
With  ^very  effort  to  simplify  the  work  and  reduce  the  number  of  classes,  especi- 
ally those  of  labor,  it  has  been  found  in  some  instances  impracticable  to  biing 
each  class  together  at  proper  times. 

It  is  to  be  further  ooserved  that  there  are  cases  where,  from  the  destructive 
effects  of  storms,  or  from  wrecks  in  the  channels,  the  delay  in  procuring  material 
and  labor  for  the  object  by  means  of  contracts,  after  soliciting  proposals  by  ad- 
vertif^ements,  leads  to  serious  injuries  to  the  works. 

With  the  exception  of  some  of  the  greater  works  of  improvement,  there  has 
been  but  little  competition  manifested  by  bidders. 

The  objections  to  the  exclusive  use  of  the  contract  system  in  carrying  on 
these  improvements  were  presented  in  some  detail  in  the  last  annual  report,  and 
particularly  in  a  report  to  the  Secretary  of  War  of  January  24th,  1867,  on  a  letter 
from  the  chairman  of  the  Committee  on  Commerce  of  the  Senate. 

It  will  be  found,  by  reference  to  the  reports  appended  hereto,  that  further  ex- 
perience does  not  diminish  the  difficulties. 
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The  number  of  copies  of  the  reports  emanating  from  these  headquarters  upon 
subjects  purely  of  engineeriog  nature,  and  ordered  to  be  printed,  allotted  bj  law 
for  its  use  and  for  distribution  to  officers  and  agents,  is  too  small  for  the  intended 
pnrpOBes.  It  is  therefore  recommended  that  the  Superintendent  of  Congressional 
Printing  be  directed  by  resolution  to  increase  the  number  from  one  hundred  copies, 
(the  number  now  allowed  by  law,)  to  two  hundred  copies. 

There  is  herewith  submitted  a  summary  of  the  operations  at  each  of  the 
localities  where  surveys  and  improvements  are  in  progress,  showing  the  progress 
of  the  work  since  the  last  annual  or  special  report  was  rendered,  up  to  tlie  close 
of  the  fiscal  year,  and  containing  recommendations  for  further  appropriations  for 
carrying  into  effect  the  improvements  authorized  by  Congress. 

The  reports  of  the  engineers  in  charge  of  the  improvements,  made  in  accord- 
ance with  the  fol]ow:ing  circular,  and  with  the  requirements  of  the  law,  are  also 
appended.  Attention  is  respectfully  invited  to  them  for  full  details  of  the  work, 
during  the  last  fiscal  year : 

[CircularNo.il.] 

Enqinbbr  Department, 

Wathington,  June  10,  1867. 

Your  annual  report  of  progress  in  all  works  of  river  and  harbor  improvementa' 
and  surveys  in  your  charge,  must  be  transmitted  so  as  to  reach  this  department 
by  the  15th  of  September  next,  and  should  be  accompanied  by  a  brief  or  synopsis- 
of  its  contents,  to  be  embodied  in  the  report  of  the  Chief  of  Engineers. 

Your  attention  is  also  invited,  at  the  same  tin^e,  to  sections  2  and  3  of  the  act 
making  appropriations  for  the  repair,  preservation,  and  completion  of  certain, 
public  works,  &c.,  &c.,  approved  June  23, 1866,  and  to  section  2  of  the  act  (for 
the  same  purpose)  of  March  2,  1867,  with  the  view  of  reporting  to  Congress  on 
the  foUowiug  points,  to  be  embraced  in  your  annual  reports,  namely  : 

1.  Result  of  survey  or  resurvey,  with  plan  adopted,  and  items  of  expenditure 
under  that  plan. 

2.  The  amount  that  is  required  for  the  entire  and  permanent  completion  of 
each  work  under  your  charge. 

3.  The  amount  that  can  be  profitably  expended  upon  each  work  during  the 
next  fiscal  year. 

4.  The  collection  district  in  which  each  work  is  located. 

5.  At  or  near  what  port  of  entry,  li^ht-house,  or  fort,  each  work  is  located. 

6.  What  amount  of  revenue  was  collected  at  the  nearest  port  of  entry  to  each 
work  for  the  last  fiscal  year. 

7.  As  far  as  practicable,  what  amount  of  commerce  and  navigation  would  be* 
benefited  by  the  completion  of  each  particular  work. 

8.  Abstract  of  proposals  for  each  work,  with  names  of  bidders. 

0.  Abstract  of  contracts  for  each  work,  with  names  of  contractors. 

10.  Abstract  of  contracts  for  each  class  of  materials  or  labor  for  each  work. 

Where  the  nature  of  the  work  is  such  as  not  to  admit  of  permanent  comple* 
tion,  a  plan  and  esiimate  should' be  submitted  as  to  the  perpetual  annual  expen- 
diture required  to  maintain  the  harbors  and  rivers  in  the  condition  contemplated 
in  the  plan  of  improvement ;  or,  if  the  maintenance  of  the  improved  condition 
does  not  require  an  annual  expenditure,  then  the  probable  periods  at  which  the 
preservation  of  the  works  and  maintenance  of  depth  of  water  will  require  expen- 
ditures of  money,  and  the  amount  of  such  expenditure. 

A.  A.  HUMPHREYS, 
Chief  of  Engineertt  Major  GenenU,. 
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LAKE  HARBORS. 
HARBORS  ON  LAKES  SUPERIOR  AND  MICHIGAN. 

■ 

Officer  in  charge  Brevet  Colonel  J.  B.  Wheeler,  major  corps  of  engineen, 
who  haB  aeeigned  the  officers  nnder  his  orders  to  the  following  duties : 

Captain  A.  MacKenzie»  corps  of  engineers,  special  superintendent  for  the  har- 
bors of  Black  Lake,  Grand  Maven,  Muskegon,  White  River,  Pentwater,  Pere 
Marquette,  Manistee,  and  Aux  Bees  Scies. 

Captain  D.  P.  Heap,  corps  of  engineers,  special  superintendent  for  the  harbors 
of  Milwaukee,  Racine,  Kenosha,  Chicago,  Michigan  City,  New  Buffalo,  St. 
Joseph,  and  South  Haven. 

Lieutenant  J.  B.  Quinn,  corps  of  engineers,  special  superintendent  for  the  har- 
bors of  Marquette,  mouth  of  Fox  river.  Green  Bay,  Manistee,  Sheboygan. 

Assistant  Henry  Bacon,  special  superintendent  for  the  harbors  of  Superior 
City,  Ontonagon,  and  £agle  Harbor. 

Assistants  W,  T.  Casgrain  and  W.  H.  Hearding,  engaged  in  surveys  and  the 
preparation  of  maps. 

.  I. — Lake  Superior. 

1.   SUPERIOR  CITY  HARBOR,  WISCONSIN. 

The  original  plan  contemplates  piers  composed  of  two  rows  of  piles,  fifteen 
feet  apart,  capped  with  timber,  forming  a  crib  superstructure,  and  filled  with 
stone ;  an  estimate  for  which  was  submitted  in  the  report  from  this  office  of 
January  26,  1867,  amounting  to  $178,000. 

After  some  delay,  arising  from  the  failure  of  bidders  to  comply  with  their  bids, 
contracts  were  finsdly  entered  into,  and  the  work  is  now  in  progress. 

Amount  appropriated  by  act  of  March  2,  1867 t63, 000  00 

Amount  required  for  the  next  fiscal  year 100,  000  00 

(See  Appendix  A  1.) 

2.  ONTONAGON  HARBOR,  LAKE  SUPERIOR. 

The  plan  recommended  for  this  harbor  is  to  extend  two  parallel  piers,  com- 
posed of  cribs  ballasted  with  stone,  from  the  mouth  of  the  river  outward  into 
the  lake,  a  distance  of  2,160  feet  for  the  west  pier,  and  2,340  for  the  east  pier. 
The  direction  of  the  piers  to  be  the  same  as  that  of  the  present  west  pier. 

The  total  estimated  cost  was $292,  801  50 

And  there  was  appropriated  in  1867 97,  6qO  00 

Amount  required  to  complete  the  work 195,  201  50 

Amount  required  for  next  fiscal  year 97,  600  00 

Contracts  were  entered  into  in  the  latter  part  of  June,  1867. 

(See  Appendix  A  2.) 

3.   EAGLE  HARBOR,  LAK^  SUPERIOR. 

The  plan  proposed  is  to  remove  the  rock  that  forms  a  bar  in  the  entrancet 
and  to  build  breakwaters  from  the  eastern  and  western  points,  in  order  to  narrow 
the  entrance  to  the  harbor. 

There  were  1,803  cubic  yards  of  trap  rock  to  be  removed  in  order  to  attain 
the  depth  of  14  feet  of  water,  and  1,290  running  feet  of  pier  work  to  be  built 
in  order  to  improve  the  harbor. 

Advertisements  were  inserted  m  the  newspapers  calling  for  proposals  to  do 
the  work. 

The  proposals  were  opened  on  the  20th  of  June,  but  the  price  in  the  lowest 
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iid  for  removing  the  rock  being  unreasonably  bigb,  all  bids  were  rejected,  and 
proposals  were  again  invited,  and  this  time  for  removing  the  rock  only.  These 
proposals  were  opened  on  the-31st  of  July,  and  the  contract  was  awarded,  the 
work  to  be  commenced  without  delay  and  prosecuted  during  the  winter. 

The  estimate  for  doing  this  was $191, 189  86 

There  was  appropriated 65,  000  00 

Amooot  required  to  complete  the  work 126, 189  86 

Amoaut  required  for  next  fiscal  year 66,  000  00 

4.  MARaUBTTB  HARBQR,  LAKB  SUPBRIOR. 

The  contractors  have  commenced  work  upon  the  breakwater,  and  fair  progress 
may  be  expected  durjng  this  season. 

The  estimated  cost  of  the  improvement  is • $385, 129  58 

The  sum  appropriated  is 85,  000  00 

The  sum  that  can  be  profitably  expended  during  the  next  fiscal 

year  is 100,000  00 

(See  Appendix  A  3.) 

II. — Lake  Michigan. 

5.  HARBOR  OF  ORBBN  BAY,  WISCONSIN. 

During  the  present  season  more  than  30,000  cubic  yards  of  earth  and  sand 
have  been  removed,  giving  a  cut  12  feet  deep  across  Grass  island.  It  is 
expected  thiit  by  the  close  of  the  working  season  a  channel  of  this  depth,  100 
feet  wide,  will  be  opened,  as  well  as  one  of  the  same  depth  from  12  feet  water 
on  the  south  to  13  feet  water  on  the  north  side  of  the  island. 

The  revetment  of  the  cut  will  be  pbstponed  until  the  action  of  the  ordinary 
current  and  the  effect  of  freshets  upon  the  new  cut  are  ascertained. 

The  engineer  in  charge  recommends  that  instead  of  sheet-piling,  as  originally 
proposed,  the  cut  across  the  island  and  in  shoal  water  be  revetted  with  close 
piling,  as  more  durable  work ;  and  in  deep  water  on  the  north  side  and  at  both 
ends  of  the  cut,  that  pier  work  composed  of  cribs  ballasted  with  stone  be  used. 

A  decision  upon  this  modification  is  reserved  until  further  information  is 
obtained. 

The  estimated  cost  of  the  present  improvement  was $155, 416  17 

Amount  already  appropriated 75,  500  00 

Amount  required  for  nelt  fiscal  year 80, 000  00 

CSee  Appendix  A  4.) 

6.  HARBOR  OF  MANITOWOC,  WISCONSIN. 

The  plan  adopted  for  the  improvement  of  this  harbor  is  to  extend  two  parallel 
piers  outward  into  Lake  Michigan  until  a  depth  of  12  feet  is  obtained,  and  to 
dredge  the  waterway  between  the  piers  to  the  same  depth.  The  piers  to  be 
composed  of  cribs  ballasted  with  stone. 

This  work  is  under  contract  and  progressing  well. 

At  the  date  of  Colonel  Wheeler's  report  there  had  been  expended  $40»324  72 
for  labor  and  materials,  and  576  feet  of  piers  had  been  constructed.  960  feet 
in  all  will  be  completed  during  the  present  season,  provided  the  weather  is 
fiTorable. 

The  estimated  cost  of  the  work  was $141,  747  82 

Amount  already  appropriated 97,  000  00 

Amount  necessary  to  complete,  and  required  for  next  fiscal  year . .  45,  000  00 
(See  Appendix  A  5.) 
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7.  HARBOR  OP  BHBBOVGAN,  WISCONSIN. 

The  plan  adopted  for  this  harbor  was  to  extend  the  north  pier  120  feet,  the 
Boath  pier  320  feet,  and  to  dredge  the  channel  between  the  piers. 

For  this  parpose  there  was  appropriated,  in  1866,  $47,598  91,  and  in  1867 
an  additional  appropriation  was  made  of  $8,000. 

The  greater  part  of  this  sum  has  been  expended  in  completing  the  piers  as 
proposed,  and  the  work  will  be  finished  this  season. 

The  engineer  in  charge  recommends,  as  a  farther  improvement  of  this  harbor, 
that  the  piers  be  extended  into  the  lake  across  the  present  outer  bar,  opposite 
the  entrance  of  the  river.  This  will  require  416  running  feet  of  additional  pier 
work  and  some  dredging,  at  an  estimated  cost  of  $49,000,  which  can  be  profit- 
ably expended  during  the  next  fiscal  year.     This  recommendation  is  approved. 

(See  Appendix  A  6.) 

8.  HARBOR  OP  MILWAUKEE,  WISCONSIN. 

The  only  work  done  at  this  harbor  during  the  present  year  was  the  filliDg  up 
of  the  cribs  with  stone.  The  stone  having  settled  considerably  through  the 
grillage  bottoms,  or  having  been  taken  away,  it  was  considered  necessarj  to 
replace  it. 

The  general  condition  of  the  work,  upon  close  examination,  has  been  found 
to  be  good,  but  there  are  evidences  of  decay — a  necessary  consequence  of  using 
timber  above  the  water  surface.  The 'portion  above  the  water  must  be  replaced 
in  the  course  of  a  few  years. 

A  bar  from  the  northward  is  encroaching  upon  the  entrance  of  this  harbor 
and  threatening  to  injure  it  seriously. 

An  extension  of  both  piers  300  feet  would  postpone  for  many  years  the 
injurious  results  now  threatened.  This  extension  is  therefore  recommended  bj 
the  engineer  in  charge,  at  a  cost  of  $65,872  80.  Deducting  present  balance  of 
appropriation  on  hand,  $38,354  53,  would  leave,  say  $28,000,  which  could  be 
profitably  expended  during  the  next  fiscal  year.  The  recommendation  is  ap- 
proved. 

(See  Appendix  A  7.) 

9.   HARBOR  OP  RACINE.  WISCONSIN. 

The  plan  for  this  harbor  is  to  extend  both  piers,  composed  of  cribs  ballasted 
with  stone,  until  a  depth  of  15  feet  of  water  is  reached,  and  to  dredge  between 
the  piers  until  12  feet  is  obtained  throughout. 

Due  notice  having  been  given,  the  bids  were  opened,  and  contracts  entered 
into  for  prolonging  the  north  pier  the  required  distance. 

The  engineer  in  charge  recommends  dredging  between  the  piers  to  a  depth  of 
14  feet.  The  estimated  cost  of  this  improvement  was  $84,172  48 ;  the  amount 
appropriated  was  $15,000 ;  amount  required  to  complete  the  work,  $39,172  48 ; 
add  for  additional  dredging,  $5,000 ;  amount  which  can  be  profitably  expended 
during  the  next  fiscal  year,  $45,000.    The  recommendation  is  approved. 

(See  Appendix  A  8.) 

10.   HARBOR  OF  KENOSHA.  WISCONSIN. 

During  the  present  season  the  contractors  have  extended  the  south  pier  352 
feet,  and  will  complete  the  extension  of  the  north  pier  192  feet. 

A  depth  of  12  feet  has  been  obtained  thruughout  the  greater  part  of  the 
water-way,  between  the  piers,  by  dredging.  The  old  piers  are  in  bad  condition, 
and  require  rebuilding  from  the  water  surface.    The  basin  inside  is  very  shallow. 

The  engineer  in  charge  does  not  consider  it  necessary  to  extend  the  piers 
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farther  at  the  present  time,  but  thinks  it  proper  to  repair  the  old  work  and 
dredge  the  basin  to  the  depth  of  10  feet;  for  which  he  estimates — 

For  repairs  of  old  pier  work $20,  000  00 

For  dredging  required  in  basin 35,  000  00 

Total   55.  000  00 


He  asks  an  additional  appropriation  for  the  next  fiscal  jear  of  $40,000. 
(See  Appendix  A  9.) 

11.    HARBOR  OF  CHICAGO,  ILLINOIS. 

In  1865  the  plan  recommended  by  Colonel  Cram  was  to  extend  the  north 
pier  600  feet,  and  rebuilding  the  south  pier  to  extend  it  610  feet.  Under  the 
expectation  that  110  feet  of  the  northern  extension  would  be  done  by  the  city 
authorities,  his  estimates  were  made  for  adding  490  feet  only  to  the  north  pier. 
The  estimated  cost  for  the  entire  work  was  $88,704,  which  sum  was  appro- 
priated. But,  as  heretofore  reported,  this  amount  was  found  to  be  inadequate 
to  the  whole  work. 

The  extension  of  the  north  pier  was  contracted  for  in  October,  1866.  Before 
work  was  commenced  this  season,  the  Chicago  Canal  and  Dock  Company  sub- 
mitted for  approval  their  project  for  an  entrance  to  their  basin  at  the  end  of  the 
present  north  pier.  This  application  was  favorably  recommended  to  the  Secre- 
tary of  War  from  this  office,  and  the  authority  asked  for  was  granted.  This 
company  have  guaranteed  to  close  in  the  basin  extending  to  the  north  and  east 
of  the  present  pier  before  the  end  of  the  working  season.  It  is  expected  that 
the  north  pier  will  be  extended  300  feet  before  the  season  closes. 

The  engineer  in  charge  recommends  that  this  pier  be  extended  only  300  feet, 
and  that  the  balance  of  the  appropriation  be  expended  upon  the  south  pier,  the 
extension  of  which,  as  proposed,  will  require  an  additional  appropriation  of 
$48,000.  This  amount  can  be  profitably  expended  in  the  next  fiscal  year.  The 
recommendation  is  approved. 

(See  Appendix  A  10  and  A  11.) 

12.  HARBOR  OP  MICHIGAN  CITY,  INDIANA. 

It  having  been  satisfactorily  shown  that  the  Michigan  City  Harbor  Company 
had  expended  $100,000  upon  this  harbor,  as  required  by  Congress  before  the 
appropriation  of  $75,000  could  be  available,  the  work  was  let  on  the  7th  of 
August,  and  the  contractors  are  under  bonds  to  furnish  materials  and  build  not 
less  than  128  running  feet  of  pier  work  this  year. 

The  improvement  proposed  for  this  harbor  is  to  extend  the  northeastern  pier 
288  feet  on  a  line  with  its  present  direction,  extend  the  western  pier  320  feet  on 
a  line  with  direction  of  present  end  crib,  and  dredge  the  channel  between  the 
piers  to  a  depth  of  twelve  feet.  The  dredging  is  done  by  the  steam-dredge 
belonging  to  the  harbor  company,  the  United  States  paying  all  the  running 
expenses. 

The  materials  for  the  piers,  and  labor,  have  been  contracted  for. 

(See  Appendix  A  12,  A  13,  A  14.) 

13.  HARBOR  OF  NEW  BUFFALO,  MICHIGAN. 

The. sum  of  $60,000  was  appropriated  for  the  improvement  of  this  harbor. 
The  plan  of  improvement  is  that  recommended  by  the  late  Colonel  Graham, 
Vnited  States  corps  of  engineers,  the  estimated  cost  of  which  was  $384,020. 

Contracts  have  been  entered  into,  and  the  contractors  are  at  work  excavating 
the  cut.    They  will  remove  this  year  not  less  than  50,000  cubic  yards  of  sand. 
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From  a  recent  inspection  of  this  harbor,  the  engineer  in  charge  reports  un- 
favorably upon  the  practicability  of  keeping  it  open,  without  a  large  annual 
expenditure,  after  the  costly  harbor  works  proposed  have  been  completed.  The 
project  will  be  referred  to  a  board  of  engineers  before  the  resumption  of  opera- 
tions in  the  spring. 

Should  the  work  be  continued,  the  sum  required  for  the  next  fiscal  year  will 
be  $110,000. 

(See  Appendix  A  15.) 

14.  THE   HARBOR   OP  ST.  JOSEPH,  MtCUIGAN. 

During  the  present  year  the  old  piers  have  been  repaired,  and  the  south  pier 
extended.  The  extension  was  200  feet,  using  a  pile  foundation  with  rib  super- 
structure, and  filling  the  pier  with  brush  and  stone.  Greater  strength  has  beeu 
given  to  this  pier  than  was  originally  intended. 

The  engineer  in  charge  recommends  that  the  south  pier  be  extended  700 
feet.  The  cost  of  this  extension,  using  the  pile  structure,  would  be  $49,000 ; 
if  cribs  be  used,  the  cost  will  be  $77,000.  This  extension  is  necessary  for  the 
preservation  of  the  channel.  The  project  is  approved,  and  it  is  recommended 
that  there  be  appropriated,  to  be  expended  during  the  next  fiscal  year,  in  ex- 
tending  the  south  pier,  the  sum  of  $77,000. 

(See  Appendix  A  16.) 

15.  SOUTH   HAVEN   HARBOR,  MICHIGAN. 

Contracts  have  been  entered  into  for  material  and  labor  for  the  construction  of 
two  piers,  extending  into  the  lake  a  total  distance  of  6i0  feet,  and  require  that 
not  less  than  200  feet  shall  be  completed  on  or  before  the  Slst  of  October,  1867. 

Proposals  for  removal  of  the  old  south  pier,  and  for  dredging  the  channel 
between  the  piers,  have  not  yet  been  invited.  The  work  of  improvement  is  pro- 
gressing in  accordance  with  the  plan  proposed  in  the  report  submitted  Jan- 
uary 26, 1867,  for  which  an  estimate  was  presented,  amounting  to  $129,000. 

Amount  appropriated $43,000  00 

Amount  required  next  fiscal  year 43,000  00 

(See  Appendix  A  17.) 

16.   BLACK   LAKE   HARBOR,  MICHIGAN. 

The  plan  of  improvement  is  the  extension  of  the  piers,  and  dredging  the  chan- 
nel between  the  piers.  This  work  has  been  contracted  for,  and  will  be  com- 
pleted in  1868. 

(See  Appendix  A  18.) 

17.   GRAND   HAVEN    HARBOR,  MICHIGAN. 

During  the  present  year  the  south  pier  has  been  extended  192  feet  into  the 
lake,  and  about  500  feet  of  close  piling  has  been  constructed.  The  present 
appropriation  will  complete  the  close  piling  and  the  present  pier. 

The  ensrineer  in  charge  recommends  that  the  building  of  the  north  pier  should 
not  be  deferred.     This  recommendation  is  approved. 

The  estimated  cost  of  this  pier  is $200,000  00 

Amount  that  can  be  profitably  expended  during  the  next  fiscal  year     75,000  00 

(See  Appendix  A  19.) 

18.   MUSKEGON   HARBOR,  LAKE   MICHIGAN. 

The  plan  proposed  was  to  extend  the  present  piers  to  17  feet  water.  The 
estimated  cost  was  $58,450.  This  amount  was  appropriated,  and  will  build 
the  piers. 
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The  engineer  in  charge  recommends  that  the  upper  portion  of  the  present 
slab  piers  be  replaced  by  a  crib  superstructure,  ballasted  with  stone,  as  the  slab 
pier  is  liable  to  be  burnt.  The  cost  of  this  improvement  is  estimated  at  $64,000. 
There  appears  to  be  no  immediate  necessity  for  this  expenditure.  An  appro- 
priation for  the  next  fiscal  year  is  not,  therefore,  recommended. 

(See  Appendix  A  20.) 

19.  WHITE   RIVER   HARBOR,  LAKE   MICHIGAN. 

The  sum  of  857,000  was  appropriated  in  ]  867  for  the  improvement  of  this 
harbor.  The  plan  adopted  is  to  cut  a  new  channel  across  the  neck  of  land  sep- 
arating the  two  lakes,  at  a  distance  of  1,200  yards  from  the  present  outlet  of 
White  river.  The  contractors  are  at  work,  and  unless  some  unforeseen  diffi- 
culties arise,  the  cut  of  the  proper  width  and  depth  will  be  made  before  the  season 
closes. 

The  estimated  cost  was $170,  530  80 

Amount  appropriated  for  the  present  fiscal  year .,     57,  000  00 

Amount  required  for  the  next  fiscal  year 75,  000  00 

(See  Appendix  A  21.) 

20.   PBNTWATER   HARBOR,  LAKE   MICHIGAN. 

The  plan  adopted  for  the  improvement  of  this  harbor  was  to  increase  the  width 
of  the  present  outlet  from  76  feet  to  150  feet,  and  to  dredge  to  a  depth  of  12 
feet  throughout  its  entire  length,  which  involves  the  removal  of  127,028  cubic 
yards  of  earth  itad  sand,  and  the  construction  of  2,120  running  feet  of  close  piling 
and  2,560  running  feet  of  pier  work,  at  an  estimated  cost  of  $327,713  40. 

Contracts  for  material,  dredging,  and  building  a  pier  of  768  feet  in  length  have 
been  entered  into. 

Amount  appropriated  for  the  present  fiscal  year $55,000  00 

Amoant  required  for  the  next  fiscal  year 100,000  00 

(See  Appendix  A  22.) 

21.  PBRE  MARQUETTE  HARBOR,  LAKE  MICHIGAN. 

Two  localities  were  proposed  for  the  channel  to  the  inner  lake.  Ono  the 
present  entrance,  the  other  distant  from  it  nearly  a  mile. 

The  estimated  cost  was  as  follows,  viz :  Improvement  at  first  or  present 
entrance,  8270,682  16  ;  improvement  at  second  or  new  cut,  $269,136  49. 

As  the  two  estimates  were  equal  in  amount,  and  as  the  sum  appropriated 
could  be  expended  to  greater  advantage  at  the  present  entrance,  that  locality 
was  adopted.  The  contractors  have  pushed  the  work  with  vigor,  and  have 
placed  14  cribs  in  position  (nearly  450  feet  of  pier  work)  this  season,  and  expect 
to  finish  as  much  more  before  the  season  closes. 

There  was  appropriated  for  the  present  fiscal  year $50,000  00 

Amount  required  for  next  fiscal  year 75,000  00 

(See  Appendix  A  23.) 

22.  MANISTEE  HARBOR,  MICHIGAN. 

The  plan  of  improvement  adopted  at  this  harbor  was  to  extend  the  south 
pier  in  its  present  direction  960  feet ;  to  commence  the  extension  of  the  north 
pier,  at  a  point  opposite  the  outer  end  of  the  old  south  pier,  and  extend  it  in  a 
direction  parallel  to  the  south  pier  a  like  distance  of  960  feet,  to  12  feet  water ; 
to  cut  down  all  slab  work  to  the  water  surface,  and  build  crib  work  on  the  old 
fonndation. 

Sbce  the  survey  of  September,  1866,  100  feet  of  the  old  north  pier  has  been 
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washed  away,  causing  a  slight  change  in  plan,  the  north  pier  being  thrown  20 
feet  further  to  the  north,  and  the  work  upon  it  commenced  at  end  of  old  pier. 

Contracts  have  been  entered  into  for  building  and  sinking  24  cribs,  (768  feet 
linear,  in  extension  of  the  north  pier,)  and  not  less  than  8  cribs  to  be  sunk  the 
present  season. 

The  estimate  for  the  complelion  of  the  harbor  was $181,000  00 

Appropriation  for  present  fiscal  year 60,000  00 

Amount  required  for  next  fiscal  year 60,000  00 

(See  Appendix  A  24.) 

23.   HARBOR  OF  AUX  BBGS  SCIBS,  MICHIGAN. 

A  resurvey  recently  made  of  this  harbor  shows  that  to  improve  it  as  con- 
templated, by  extending  the  piers  to  a  depth  of  12  feet,  an  additional  length  of 
384  feet  of  crib  work  and  150  feet  of  close  piling  will  be  necessary,  which,  with 
the  increase  of  the  cost  of  dredging  over  that  estimated  for,  will  require  a 
Airther  appropriation  of  $48,000. 

Contracts  were  entered  into,  and  the  work  has  progressed  very  satisfactorily. 
It  is  expected  by  the  end  of  the  season  that  the  cut  will  be  completed,  the  chan- 
nel close  piled,  and  480  feet  of  cribs  constructed. 

Whole  estimated  cost  of  work  resulting  from  resurvey $146,400  00 

Amount  already  appropriated 98,541  00 

Amount  required  to  be  appropriated  for  next  fiscal  year 48,000  00 

(See  Appendix  A  25.) 

24.   SURVEY  OP  MICHIGAN   CITY  HARBOR,  INDIANA. 

This  harbor  was  surveyed  in  April,  1867,  by  (]laptain  A.  MacKenzie,  United 
States  engineers,  and  a  tracing  of  the  map  of  the  harbor,  with  his  report  upon 
the  condition  of  the  piers  and  other  works,  has  been  received. 

25.  SURVEY  OF  RACINE  REEFS,  HARBOR  OP  RACINE,  WISCONSIN. 

The  object  of  this  survey  was  to  ascertain  the  practicability  and  necessity  of 
constructing  a  light-house  and  breakwater  on  the  reefs. 

The  survey  was  attended  with  difficulty  and  expense.  The  reef  is  nearly 
two  miles  from  the  entrance  to  the  harbor,  and  is  exposed  to  the  open  waters  of 
the  lake.  It  is  a  dangerous  obstacle  to  navigation ;  a  season  rarely  passes  with- 
out vessels  running  upon  it.  These  accidents  happen  mostly  to  vessels  not 
bound  to  the  harbor  of  Racine,  but  coasting  near  the  shore. 

The  construction  of  a  light-house  witli  breakwater  would  be  costly.  Assum- 
ing as  a  guide  the  light-houses  on  Waugoshance  shoal  and  Skiiligallee  rock, 
these  points  being  similar  in  exposure  to  Racine  reef,  the  cost  of  building  a 
suitable  light-house  and  breakwater  around  the  house  ia  estimated  at  about 
«175,000. 

Considering  the  large  amount  of  this  first  outlay,  and  the  subsequent  annual 
expenditure  to  keep  it  in  order,  &c.,  the  engineer  in-  charge  considers  it  ques- 
tionable whether  the  case  would  justify  the  expenditure,  and  suggests  as  a  sub- 
stitute a  large  can-buoy,  firmly  anchored  on  the  reef,  to  warn  off  vessels  during 
the  day,  ana  a  combination  of  rango  lights  with  the  present  light  at  the  entrance 
to  the  harbor,  and  one  on  Wind  Point,  to  warn  them  at  night.  Some  such  plan 
he  therefore  recommends. 

(See  Appendix  A  26.) 

26.  SURVEY  OP  SAUOATUCK  HARBOR,  MOUTH  OP   KALAMAZOO  RIVER,  MICHIGAN. 

A  report  upon  the  capacity  of  this  harbor  and  plan  of  improvement  are  given 
in  appendix. 
The  engineer  in  charge  states  that  it  will  be  seen  by  reference  to  this  report 
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and  map  that  the  residents  of  that  locality  have  expended  their  means  freely  in 
improving  the  entrance.  The  plan  adopted  by  the  residents  is  to  confine  the 
waters  of  the- river  by  parallel  piers  built  of  slabs,  having  a  direction  S.  83  W. 

The  engineer  in  charge  recommends  the  continuance  of  thia  improvement,  so 
as  to  make  this  a  harbor  of  refuge.  To  do  this  these  piers  should  be  extended 
nntil  a  depth  of  12  feet  of  water  is  reached,  and  the  waterway  between  the 
piers  should  be  dredged  to  the  same  depth.  The  piers  should  be  built  of  cribs, 
ballasted  with  stone,  and  the  tops  of  the  present  piers  should  be  removed  to  the 
earface  of  the  water,  and  a  crib  superstructure*  filled  with  stone,  placed  thereon. 

The  estimated  cost  is  $202,295  80 ;  required  for  the  next  fiscal  year 
$67,500.    The  project  is  approved. 

(See  Appendix  A  27.) 

27.  8URVBY  OF  THE  MOUTH  OP  THE  MBNOMONBB  RIVBR,  ORBBN  BAY. 

The  survey  of  this  harbor  was  completed  in  August,  and  a  plan  submitted 
for  its  improvement. 

In  consequeDce  of  the  shifting  sand  bar  across  the  mouth  of  the  present 
channel,  its  improvement  was  considered  impracticable,  and  it  was  therefore 
proposed  to  cut  through  the  neck  of  land  between  Green  bay  and  the  Menomonee 
river,  and  build  two  parallel  piers  in  a  due  east  direction,  1,375  feet  in  length  on 
the  north,  and  1,275  feet  on  the  south  side,  respectively,  and  to  dredge  a  basin 
inside  the  river  to  a  depth  of  12  feet,  at  an  estimated  cost  of  $252,571. 

In  the  opinion  of  the  engineer  in  charge  commerce  generally  would  not  be 
benefited  by  the  improvement  of  this  harbor. 

(See  Appendix  A  28.) 

III. — Harbors  on  Lakes  Huron  and  Erie,  and  improvement  of  the  St.  Mary*s 

river  and  the  St,  Clair  flats. 

Officer  in  charge,  Brevet  Major  General  T.  J.  Cram,  colonel  of  engineers, 
having  under  bis  orders  Brevet  Lieutenant  Colonel  F.  Harwood,  captain  corps 
of  engineers,  and  Captain  G.  J.  Lydecker,  corps  of  engineers. 

1.    IMPROVBMBNT  OF   THE   ST.   MARV'S   RIVBR,   MICHIGAN. 

The  contract  for  dredging  the  channel  of  this  river  not  having  been  con- 
cluded until  October  of  last  year,  it  was  not  deemed  practicable  to  commence 
operations  at  so  late  a  period,  and  therefore  the  work  was  not  entered  upon 
nntil  the  opening  of  navigation  the  present  year,  in  June.  Since  that  time  the 
work  has  progressed  very  satisfactorily. 

The  amount  already  appropriated  is $100,000  00 

The  amount  required  for  next  fiscal  year 324,000  00 

(See  Appendix  B.) 

2.   AU  SABLE   RIVBR,  LAKB   HURON,   MICHIGAN. 

Proposals  were  advertised  for  this  improvement,  but  no  contract  concluded  up 
to  June  30,  1867. 

Amount  therefore  available  July  1,  850,000. 

A  closer  estimate  has  been  made  for  coippleting  this  improvement,  based  upon 
the  bids  already  received,  from  which  the  officer  in  charge.  Brevet  Major  Gene- 
nl  Cram,  concludes  the  whole  cost  to  be  $69,367.  Hence,  additional  appropri- 
ation will  be  required  of  $19,367. 

(See  Appendix  B,  B  1,  and  B  2.) 

3.  IMPROVBMBNT  OP  THB   MOUTH  OF  THB  SAOINAW  RIVBR,  MICHIGAN. 

A  contract  for  dredging  was  made  in  October,  1866,  but  owing  to  the  lateness 
of  the  season  no  work  was  done  until  the  following  May,  when,  owing  to  the 
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dredge-boat  having  been  driven  ashore  in  a  gale,  the  work  was  farther  delayed 
until  June  15.  From  that  time  to  June  30,  3,426  cubic  yards  of  very 
hard  material  were  raised,  composed  chiefly  of  hard  conglomerate  clay  and 
gravel.  The  engineer  in  charge  reports  that  notwithstanding  the  hardness  of 
the  material,  the  work  is  progressing  very  satisfactorily.  There  is  no  doabt 
that  daring  the  present  working  season  a  channel  will  bo  opened  to  admit 
vessels  drawing  10  feet  water.  Eventually,  the  portion  to  be  dredged  will  have 
a  depth  of  12  feet. 

No  additional  apprbpriation  is  required. 

(See  Appendix  B ) 

4.   LAKB   ST.  CLAIR — SAINT   CLAIR   FLATS. 

The  act  of  Congress  of  March  2, 1867,  directed  an  appropriation  of  $150,000 
to  be  expended  upon  a  straight  cut  or  canal  300  feet  wide  and  13  feet  deep, 
from  deep  water  at  the  entrance  of  the  South  Pass,  to  sufficiently  deep  water 
in  Lake  St.  Glair,  a  distance  of  about  one  and  a  half  mile. 

Proposals  were  advertised  for,  but  no  contracts  made  up  io  the  30th  of  June, 
1867.  Since  that  time  contracts  have  been  entered  into  under  new  proposals, 
the  work  to  be  commenced  in  September. 

Amount  available  June  30, 1867 *229,970  32 

Probable  amount  required  for  the  improvement 428, 754  00 

Additional  appropriation  required,  which  should  be  made  avail- 
able for  the  next  fiscal  year 200,  QOO  00 

(See  Appendix  B,  and  from  B  3  to  B  18  inclusive.) 

m 

5.   MONROE,  MICHIGAN. 

Contracts  were  entered  into  October,  1866.  The  delivery  of  materials,  and 
the  work  of  repair,  were  carried  on  during  the  winter.  All  the  exterior  under- 
water work  upon  the  south  pier  was  securely  put  in  before  the  spring. 

At  the  end  of  the  fiscal  year  there  had  been  Qxpended  $6,760  06,  leaving 
available,  July  1,  1867,  $24,255  21.  At  the  present  contract  prices  the  cost  of 
the  repairs  and  new  work  will  be  $12,484  30 ;  leaving  a  balance  to  be  applied 
hereafter,  as  circumstances  may  develop,  of  $12,770  65. 

No  additional  appropriation  required. 

(See  Appendix  B.) 

6.   HARBOR   OF   TOLEDO,  MAUMBB    BAY,  OHIO. 

A  contract  for  deepening  the  existing  channel  to  a  depth  of  12  feet,  with  a 
width  of  200  feet,  was  entered  into  October  12,  1866.  Up  to  the  end  of  the 
fiscal  year,  June  30,  16,236  cubic  yards  were  excavated.  Amount  expended  to 
June  30,  1867,  $4,564  62 ;  leaving  available  for  fiscal  year  commencing  July  I, 
$35,435  38. 

In  view  of  the  commercial  importance  of  this  harbor,  it  is  one  of  those  deemed 
necessary  to  be  enlarged  to  an  increased  depth  of  15  feet,  and  a  width  of  300 
feet.  The  officer  in  charge  estimates  for  such  improvement  an  additional  cost  of 
$470,000.  Additional  appropriation  required  for  the  next  fiscal  year,  to  carry 
out  this  plan,  $150,000. 

(See  Appendix  B.) 

7.  SURVEY   AND   IMPROVEMBNT  OF   SANDUSKY   RIVBR,  OHIO. 

This  survey  has  been  made,  and  a  report  submitted  for  improving  the  naviga- 
tion between  Fremont  and  Sandasky  bay,  by  dredging. 

To  make  a  channel  from'  160  to  200  feet  wide,  with  a  depth  of  12  feet,  will 
lequire  the  excavation  of  185,075  cubic  yards  of  sandy  earth. 
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• 

A  contract  was  entered  into,  npon  favorable  terms,  for  the  work,  to  the  extent 
of  the  present  appropriation  of  $20,000.  At  the  prices  of  the  contract,  there  will 
be  required,  to  complete  the  dredging  of  this  channel,  an  additional  appropria- 
tion (which  should  be  appropriated  for  the  next  fiscal  year)  of  $35,000. 

(See  Appendix  B,  and  B  19.) 

8.   SANDUSKY    CITY   HARBOR,   OHIO. 

A  contract  was  entered  into  in  October,  1866,  for  dredging  upon  the  outer  bar. 
The  engineer  in  chaise  reports  that  the  weather  has  not  allowed  dredging  in  that 
exposed  place  up  to  the  expiration  of  the  fiscal  year,  Jane  30.  No  further 
appropriation  required  until  the  effects  of  the  dredging  are  known. 

(See  Appendix  B.) 

9.  VBRMILLION    HARBOR,  OHIO. 

Contracts  for  materials  and  labor  were  entered  into  in  October,  1866.  Amount 
expended  to  end  of  fiscal  year,  June  30,  1867,  $11,987  16;  leaving  a  balance 
avaikble  July  1,  1867,  of  only  83,328  58. 

A  more  critical  examination  than  that  made  in  the  winter,  upon  which  the 
estimates  were  based,  disclosed  that  the  old  under- water  work  of  the  west  pier 
was  more  damaged  than  it  was  at  firet  supposed  to  be,  and  a  cutting  away  of  the 
shore  which  has  taken  place  since  a  breach  of  400  feet  has  been  stopped,  requires 
much  work  to  secure  the  pier  at  that  point  from  destruction.  These  items  will 
add  $6,511  to  the  cost  of  repair,  which  can  be  taken  from  the  general  fund 
for  "  repairs  and  preservation  of  lake  harbors."  No  additional  appropriation  will 
therefore  be  required. 

(See  Appendix  B,  and  B  20.) 

10.   HURON    HARBOR,  OHIO. 

Contracts  were  entered  into  October  3,  1866,  for  materials  and  labor  for  the 
repair  of  both  piers,  and  for  rebuilding  the  cribs  at  the  extremity  of  the  east  pier. 
The  contractor  having  failed  to  furnish  all  the  timber  required,  new  proposals 
were  advertised  for,  and  a  new  contract  made  June  22,  1867.  The  percentage 
retained  from  the  first  contractor  was  more  than  sufficient  to  make  good  all  loss 
to  the  work  by  his  failure. 

Amount  expended  to  end  of  fiscal  year  June  30,  1867,  $10,960  24;  leaving 
available  July  1,  1867,  $28,039  76 ;  less  amount  of  repairs,  as  per  contract, 
S25,070  15 ;  leaving  a  balance  of  $13,929  85.  No  additional  appropriation  is 
therefore  required. 

(See  Appendix  B.) 

11.    BLACK    RIVER    HARBOR,  OHIO. 

The  rebuilding  of  the  outer  extremity  of  the  east  pier  has  much  improved  the 
depth  over  the  outer  bar.  In  a  year  or  two  hence  an  expenditure  of  a  few  thou- 
sand dollars  will  probably  be  required  for  stopping  such  holes  as  may  develop 
themselves  in  the  old  nnder-water  work  of  the  west  pier. 

The  appropriation  of  $10,000,  made  in  1866,  is  still  available  for  repairs.  No 
additional  appropriation  required. 

(See  Appendix  B.) 

12.   CLEVELAND   HARBOR,  OHIO. 

The  principal  part  of  the  east  pier  is  still  occupied  by  a  railroad  company. 
Nothing  will  be  done  towards  its  repair  until  vacated  by  them.  The  officer  in 
charge  reports  that,  in  consequence  of  the  use  and  abuse  of  this  pier,  it  is  fast 
going  to  pieces. 
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Contracts  for  the  extension  of  both  piers  into  the  lake  were  made  in  October, 
1866,  both  for  material  and  labor. 

Daring  the  fiscal  year  ending  June  30,  1867,  there  was  expended  from  the 
appropriation  of  1 866,  principally  for  materials,  $8,2 15.  Amount  available  J  aly 
1,  1867,  $51,590  45.  Amount  required  to  complete  the  present  plan,  $63,497. 
Additional  amount  required,  $3,C91.  This  harbor  is  one  of  those  selected  for 
an  increased  depth,  that  will  admit  v^essels  of  14  feet  draught.  The  estimated 
cost  of  this  improvement  is  $39,000.  Additional  appropiiation  required  for  the 
next  fiscal  year,  $43,000. 

(See  Appendix  B.) 

13.  GRAND    RIVER   HARBOR,  OHIO. 

The  officer  in  charge  was  instructed  to  make  an  accurate  survey  of  this  har- 
bor, in  order  that  the  question  of  improvement  might  be  more  fully  discassed. 
In  his  report,  transmitting  the  result  of  this  survey,  he  recommended  that  the 
extension  of  the  east  pier  should  be  made  in  a  direction  parallel  to  the  flare  of 
the  west  pier.  This  was  not  approved,  and  instructions  were  given  for  the 
extension  of  the  pier  in  its  present  direction. 

The  work  of  extension  was  put  under  contract  (for  materials  and  labor)  March 
20, 1867.  From  this  time  to  June  30, 1867,  there  has  been  expended,  $3,143  02; 
leaving  available  July  1,  1867,  $53,310  22.  The  cost  of  extending  the  east 
pier  320  feet,  according  to  contract,  with  ten  per  cent,  for  contingencies,  will  be 
$21,631  ;  leaving  for  dredging  and  further  improvements,  $33,040.  No  addi- 
tional appropriation  will  be  required  for  the  next  fiscal  year. 

(See  Appendix  B,  B  21,  and  B  22.) 

14.   ASHTABULA   HARBOR,  OHIO. 

Contracts  were  entered  into  for  material  and  labor  for  the  repair  of  both  the 
old  piers  October  1,  1866. 

The  thorough  repair  of  the  old  piers  is  estimated  at $11,  838  00 

Amount  expended  up  to  30th  June,  1867 5,  944  03 

Balance  available  July  1,  1867 72,764  29 

Proposals  were  invited  in  May  for  dredging,  but  owing  to  the  terms  of  the 
only  bid  made  it  was  not  accepted.  Some  doubts  as  to  the  character  of  the 
material  to  be  dredged  led  to  the  making  of  borings  similar  to  those  at  Con- 
neaut  harbor.  No  contracts  have  been  entered  into  ;  no  additional  appropria- 
tion required. 

(See  Appendix  B.) 

15.    CONNEAUT  HARBOR,  OHIO. 

Proposals  were  invited  for  dredging  May  17,  resulting  in  a  very  high  bid, 
owing  to  doubts  entertained  by  contractors  as  to  the  character  of  the  bottom. 
Borings  were  therefore  made  to  remove  all  doubt  as  to  the  nature  of  the  bottom. 
These  have  shown  the  rock  to  be  everywhere  more  than  twelve  feet  below  the 
low-water  stage,  and  that  the  material  to  be  dredged  is  sand.  The  above  bid 
being  unreasonably  high  for  this  material,  new  bids  will  be  invited,  at  the  same 
time  advertising  for  materials  and  work  for  the  extension  of  the  west  pier,  as 
far  as  the  amount  available  will  admit. 

Amount  appropriated  for  this  harbor  in  1866  and  1867  for  dredging 

and  for  repairing  old  works $30, 513  00 

Amount  expended  during  the  fiscal  year  ending  June  30 3, 134  81 

Additional  appropriation  required  for  the  next  fiscal  year  to  extend 
the  west  pier  into  twelve  feet  water,  and  to  complete  the  work 

to  the  extent  and  capacity  planned 11, 000  00 

(See  Appendix  B.) 
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16.   ERIE   HARBOR. 

The  amonnt  appropriated  for  the  harbor  iu  1866  and  1867  was. .  $61,  961  00 

Coneiderable  time  was  necessarily  consumed  in  perfecting  contracts 
before  the  work  conld  be  begun.  Contracts  were  entered  into  on 
the  20th  March,  and  from  that  time  to  30th  June  there  was  ex- 
pended         6,  214  91 

The  cost  of  extending  the  north  pier,  (new  work  )  including  10  per 
cent  for  contingencies,  is  estimated  at •     34,  339  00 

Leaving  available  for  dredging  and  other  purposes 27,  622  00 

The  dredging  upon  the  outer  bar  was  begun  on  the  16th  April,  and  during 
the  month  1,878  cubic  yards  were  removed.  But  from  that  time  to  30th  June 
no  more  dredging  was  done,  in  order  not  to  be  in  advance  of  the  extension  of 
the  north  pier.     The  work  is  progressing  under  the  contracts. 

A  thorough  examination  of  the  old  breakwater,  from  the  south  pier  to  shore, 
built  many  years  ago,  and  of  the  old  north  and  south  piers,  hsLS  resulted  in  an 
estimate  from  the  officer  in  charge,  for  the  complete  repair  of  all  the  old  harbor 
works,  of  S33,739,  in  addition  to  the  amount  already  appropriated  for  the  new 
improvement. 

This  harbor  is  one  of  those  selected  for  an  increased  depth  that  will  admit 
vessels  of  fourteen  feet  draught. 

The  estimated  cost  of  this  improvement  is $35,  000  00 

Total  additional  appropriation  required  for  the  next  fiscal  year  to 
repair  old  piers  and  increase  the  depth  of  the  channel  for  vessels 

of  fourteen  feetdraught 69,  000  00 

(See  Appendix  B.) 

17.   HARBOR  OF  DUNKIRK,  NEW  YORK. 

Contracts  for  the  work  on  the  west  pier  have  been  entered  into  and  the  work 
commenced. 

Owing  to  the  length  of  time  required  to  collect  materials  not  more  than  three 
hundred  feet  can  be  built  this  season. 

Amonnt  available  for  the  harbor  June  30 $100,  000  00 

Additional  appropriation  required  for  the  next  fiscal  year. 50,  000  00 

(See  Appendices  B,  B  23,  and  B  24.) 

18.    BUFFALO   HARBOR. 

Colonel  and  Brevet  Major  General  Gram  has  submitted  a  report  and  plan  of 
improvement  for  this  harbor  in  which  he  proposes  : 

1.  To  repair  and  protect  the  existing  north  and  south  piers. 

2.  To  extend  the  south  pier  three  hundred  to  six  hundred  feet. 

3.  To  remove  two  hundred  to  four  hundred  feet  of  south  end  of  Erie  basin 
breakwater. 

4.  To  construct  a  new  breakwater  in  twenty-five  feet  water,  about  four  thou- 
Band  feet  long  and  eight  feet  high,  to  shelter  the  harbor  from  prevailing  winds, 
and  to  secure  a  larger  space  for  refuge. 

5.  To  ascertain,  upon  careful  examination,  the  practicability  of  opening  a 
ship  channel  from  the  lake  at  South  Gut  directly  to  Buffalo  creek. 

In  order  to  obtain  sufficient  data  to  perfect  this  plan,  numerous  measurements 
and  examinations  into  the  condition  of  the  existing  piers  were  made,  as  well 
aa  lines  of  soundings  and  borings  into  the  bed  of  the  lake,  to  ascertain  the 
depth  of  water  and  nature  of  the  bottom  upon  which  the  proposed  structures 
are  to  rest.  These  examinations  have  occupied  Gaptain  and  Brevet  Lieutenant 
Colonel  Harwood,  under  the  direction  of  General  Gram,  up  to  the  end  of  the 
fiscal  year. 


32  REPORT  OF  THE  S^CRETART  OF  WAR. 

These  plans  will  be  submitted  to  a  board  of  engineers,  and  in  the  mean  time 
tbe  repairs  and  protection  of  the  present  north  and  south  piers  will  be  made, 
and  the  south  pier  will  be  extended  three  hundred  feet,  or  as  far  as  the  present 
appropriation  will  admit. 

The  amount  of  funds  available  for  this  work  on  the  30th  of  June,  1867,  was 
8200,000.    No  part  of  this  appropriation  has  been  expended  up  to  this  time. 

(See  Appendices  B  and  B  25.) 

19,   SKA  WALL   AT  BUFFALO. 

Under  the  appropriations  of  1864  and  1866  the  late  Major  Tardy,  corps  of 
engineers,  commenced  operations  upon  the  sea  wall  in  October,  1864,  aud  con- 
tinued the  construction  until  the  close  of  the  working  season  of  ]  866.  The 
balance  of  appropriations  remaining  unexpended  is  $23,751  39.  The  further  ex- 
tension of  this  wall  does  not  appear  to  be  required  at  present. 

(See  Appendix  B.) 

IV. — Harbors  on  Lakes  Ontario  and  Ckamplain, 

Officer  in  charge,  Brevet  Colonel  G.  E.  Blunt,  lieutenant  colonel  corps  of 
engineers,  having  under  his  orders  Brevet  Major  G.  J.  Allen,  captain  corps  of 
engineers. 

1.   IMPROVEMENT  OF  OLCOTT  HARBOR,  (EIQHTBEN-MILE  CREEK,)  NEW  YORK. 

Contracts  for  this  object  have  been  entered  into.  The  plans  proposed  and 
approved,  and  which  will  be  partially  carried  out  with  the  amount  now  avail- 
aole,  contemplate  the  construction  of  two  parallel  piers,  200  fcut  apart,  aud  1,000 
feet  each  in  length,  and  dred<^ing  to  give  ten  feet  of  water. 

The  engineer  in  charge  stares  in  his  report  that  the  commencement  of  opera- 
tions at  this  place,  as  well  as  at  all  other  narbors  on  Lakes  Ontario  and  Champ- 
lain,  has  been  seriously  delayed  by  the  difficulties  and  obstacles  arising  from 
the  provisions  of  the  law,  which,  instead  of  facilitating  the  speedy  and  economical 
execution  of  tlyB  works  for  which  appropriations  have  been  made,  have  had  pre- 
cisely the  opposite  effect. 

Amount  appropriated  at  last  session  of  Congress $60,  000  00 

Amount  required  for  completion  of  work 118,  000  00 

Amount  required  for  next  fiecal  year 58,  000  00 

(See  Appendix  C.) 

2.  I|VlPROVEMEi\T  OF  OAK  ORCHARD  HARBOR,  NEW  YORK. 

Within  the  entrance  of  Oak  Orchard  creek  there  is  a  depth  of  eighteen  feet, 
and  piers  constructed  some  years  ago  made  a  good  harbor  of  refuge  for  vessels. 
These  piers,  being  much  decayed,  require  repair,  and  some  dredging  is  needed 
of  a  bar  which  has  formed  since  the  injury  to  the  piers  occurred.  Contracts 
for  these  objects  have  been  entered  into. 

Amount  appropriated  at  last  session  of  Congress,  $87,000.  No  further 
appropriation  is  deemed  necessary. 

^See  Appendix  C.) 

3.  IMPROVEMENT  OP  HARBOR  AT  CHARLOTTE,  (MOUTH  OF  GENESEE  RIVER,) 

NEW  YORK. 

The  rebuilding  of  the  west  pier  was  continued  during  the  fall  of  1866,  under 
partial  contracts  already  reported.  The  completion  of  this  reconstniction  and 
of  that  of  the  east  pier  have  been  provided  for  by  contracts  made  late  in  the 
present  working  season,  by  the  close  of  which  the  work  on  the  west  pier  will 
be  finished,  and,  it  is  hoped,  some  progress  made  upon  the  east  pier. 
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The  last  appropriation  (in  1866)  was  supposed  to  be  sufficient  for  all  neces- 
ttij  improvements  at  this  point;  but  the  data  furnished  by  the  work  already 
execatea,  and  the  terms  of  the  contracts  for  the  remaining  work,  render  it 
probable  that  a  small  additional  sum  will  be  required* 

Amount  appropriated  in  1866 $75,  607  80 

Additional  amount  required  for  the  next  fiscal  year 10,  000  00 

(See  Appendix  G.) 

4.  SURVEY.  AND   BXAMIN^ATION   AT   PUTNEYVILLE,  NEW  YORK. 

This  was  made  in  June,  1867.  To  make  a  harbor  here  (there  being  now  none 
worthy  of  the  name)  will  require  the  coustruction  of  two  piers,  850  and  900  feet 
loDg,  and  32,000  cubic  yards  of  dredging,  the  cost  of  which  is  estimated  at 
187,000. 

(See  Appendix  G.) 

5.    IMPROVEMENT  OP  BIG  SODUS  HARBOR,  NEW  YORK. 

The  work  of  rebuilding  the  west  pier  and  dredsing  the  channel,  under  con- 
tracts made  and  reported  last  year,  was  commencea  late  this  working  season,  by 
the  end  of  which  it  is  expected  that  six  hundred  feet  of  pier  will  be  rebuilt,  and 
a  channel  eighty  feet  wide  dredged  to  twelve  feet  at  low  water.  A  contract  for 
dredging  under  the  last  appropriation  has  been  made,  and  some  work  will  be 
done  under  it  this  year.  Contracts  for  the  reconstruction  of  the  remainder  of 
the  piers  will  be  miade  in  time  for  next  season's  work.  It  is  thought  that  the 
8am  now  available  will  be  sufficient  to  complete  the  necessary  improvement. 

Amount  appropriated  at  last  session  of  Congress,  (80,000.  No  further  ap- 
propriation is  required. 

(See  Appendix  G.) 

6.   IMPBOVBMBNT  OF   LITTLE   SODUS   HARBOR,  NRW   YORK. 

The  dredging  of  the  channel  and  extension  of  the  west  pier,  for  which  con- 
tracts were  made  and  reported  last  year,  have  progressed  during  the  season  of 
1867,  at  the  end  of  which  it  is  expected  that  four  hundred  and  fifty  feet  of  new 
pier  will  be  finished,  and  a  cut  eighty  feet  wide,  with  twelve  feet  w&ter,  made 
in  the  channel.  A  contract  has  been  made  for  dredging  under  the  new  appro- 
priation, and  work  has  been  commenced.  Contracts  for  the  further  extension  of 
the  pier  will  be  made  in  time  to  resume  the  work  next  spring.  A  short  east 
pier  (about  two  hundred  and  fifty  feet)  is  deemed  advisable  to  define  the  channel ; 
and  the  closure  (by  a  cheap  crib  work)  of  the  opening  between  the  present  pier 
and  the  west  shore  of  the  entrance  is  considered  necessary. 

A  moderate  appropriation  is  needed  for  these  objects,  which,  when  accom- 
plished, will  complete  all  that  is  necessary  at  this  harbor  until  the  decay  of  the 
part  of  the  wooden  piers  above  water  requires  their  repair. 

Amount  appropriated  at  last  session  of  Congress $50,000  00 

Additional  amount  required  for  completion  of  work 25,000  00 

Amount  required  for  next  fiscal  year 25,000  00 

(See  Appendix  C.) 

7.   IMPROVEMENT  OF  OSWEGO   HARBOR,  NEW  YORK. 

■ 

The  dredging  of  the  harbor  and  repairs  of  the  United  States  pier  have  been 
continued  during  the  year,  under  contracts  heretofore  reported.  The  dredging 
80  far  executed  has  rendered  available  for  vessels  a  part  of  the  pier  and  west 
portion  of  the  harbor.  The  revenue  cutter  will  now  be  enabled  to  winter  here, 
vkich  has  not  been  possible  for  some  years.    The  dredging  will  be  continued 
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and  can  be  neai-ly  completed  nnder  a  new  contract  already  made.  The  pier  will 
probably  require  an  annual  expenditure  to  maintun  it  in  Berviceable  condition. 
J^or  this  repair  and  the  completion  of  the  dredging,  an  additional  appropriation 
is  asked. 

Amount  appropriated  at  last  session  of  Congress $60,000  CO 

Amount  required  annually  for  United  States  pier 12,000  00 

Amount  required  for  next  fiscal  year  for  completion  of  dredging  and 

maintenance  of  pier 25,000  00 

(See  Appendix  C.) 

8.  IMPBOVEMBNT   OF  OGDENSBURG   HARBOR,  NEW  YORK. 

The  special  board  of  engineers,  of  which  Colonel  and  Brevet  Brigadier  Gknenl 
H.  Bache  was  president,  convened  in  June,  1 867,  for  the  purpose  of  considering 
the  plans  proposed  for  the  improvement  of  this  harbor,  after  full  examination 
reported  in  favor  of  expending  the  whole  appropriation  in  dredging.  Their 
leport  has  been  approved,  and  a  contract  entered  into  under  which  some  work 
is  expected  to  be  done  this  season. 

The  amount  appropriated  at  the  last  session  of  Congress  ($40,000)  is  sufficient 
for  the  work  at  this  point,  and  no  further  sum  is  asked  for. 

(See  Appendix  C  and  C  1.) 

9.  IMPROVEMENT  OF  PLATTSBURQ  HARBOR,  NEW  YORK. 

The  repair  of  the  breakwater  above  low  water,  decided  upon  last  year,  hu 
been  contracted  for,  and  will  probably  be  completed  in  1867.  The  reconstructed 
work  will  be  somewhat  narrower  than  the  old,  and  the  cost  will  be  rather  less 
than  the  original  estimate.  The  shoal,  reported  to  exist  as  long  ago  as  1864, 
has  been  surveyed.  A  special  report  relating  to  it  has  been  made  to  this  office. 
This  shoal  should  be  removed,  as  it  is  a  serious  injury  to  the  harbor.  For  this 
purpose  an  appropriation  of  $20,000  is  required  for  the  next  fiscal  year. 

(See  Appendix  C  and  C  2.) 

Improvement  of  Burlington  harbor,  Vermont — Extension  of  breakwater. 

A  special  board  of  engineers,  of  which  Colonel  and  Brevet  Brigadier  General 
H.  Bache  was  president,  recommended  (in  June,  1867)  the  extension  of  the 
present  breakwater  northward  in  a  line  parallel  to  the  shore. 

The  extension  (by  crib  work,  ballasted  with  stone)  should  be  1,500  feet  in 
length.     Contracts  for  this  work,  as  far  as  the  available  amount  will  permit, 
have  been  entered  into,  (in  August,)  and  it  is  hoped  something  may  be  done 
this  season. 
Amounts  appropriated  at  last  and  preceding  sessions  of  Congress,  $107,  672  20 

Additional  amount  required  for  completion 225,  769  80 

Amount  of  appropriation  required  for  next  fiscal  year 100,  000  00 

(See  Appendix  C  and  C  3.) 

Increased  depth  of  lake  harbors. 

In  answer  to  an  inquiry  by  the  Committee  on  Commerce  of  the  Senate, 
in  relation  to  the  increase  of  depth  of  harbors  on  the  lakes  to  admit  vessels 
drawing'  fourteen  feet,  a  report  was  submitted  to  the  Secretary  of  War  on  the 
19th  day  of  February,  1867,  recommending  certain  harbors  for  such  increased 
depth,  and  the  estimated  cost  for  the  improvement.  A  copy  of  the  report, 
accompanied  by  reports  of  each  of  the  engineers  in  charge  of  the  harbor 
works  is  herewith  appended. 

(See  Appendix  C  4.) 
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Surveys  and  improvement  of  the  upper  Mississippi,  Minnesota,  Wisconsin,  and 

Fox  rivers,  Sfc. 

Officer  in  charge,  Major  and  Brevet  Major  General  6  K.  Warren,  corps  of 
engineers,  assisted  by  Captain  and  Brevet  Major  G.  R.  Suter,  corps  of  engineers. 

In  May  last,  the  engineer  in  charge,  having  completed  his  duties  as  a  member 
of  the  board  of  engineers  for  considering  the  plan  for  the  improvement  of  the 
Des  Moines  rapids  of  the  Mississippi,  was  directed  to  proceed  to  St.  Louis  and 
Cincinnati  for  the  purpose  of  examining  steamboats  with  a  view  to  procuring  a 
Boitable  one  for  snagging  and  dredging  on  the  upper  Mississippi  and  Wisconsin 
rivers.  Upon  his  return  to  St.  Paul,  in  June,  both  of  the  above  rivers  were 
found  to  be  too  high  for  carrying  on  advantageously  any  portion  of  the  survey s, 
&C.,  other  than  gauging,  and  this  was  immediately  commenced. 

Proposals  were  invited  in  June,  first,  for  the  sale  of  steamboats  to  the  United 
States,  to  be  used  in  dredging  the  sand-bars ;  second,  for  wrecking  the  steamer 
Northern  Light;  and,  third,  for  removing  snags  and  boulders  from  the  Minne- 
eota  river,  it  having  become  obvious  that  nothing  could  be  accomplished  this 
season  with  boats  to  be  constructed. 

Ko  results  having  been  obtained  from  the  invitation  referred  to,  and  other 
efforts  proving  unavailing,  steamboats  wei*e  subsequently  purchased,  and  imme- 
diately put  in  preparation  by  attaching  the  requisite  scrapers,  Sec,  for  the  work 
designed  for  them. 

A  favorable  contract  was  made  for  removing  the  obstructions  from  !he  Minne- 
sota river ;  and  the  wreck  of  the  Northern  Light  was  removed  by  the  wrecker 
belonging  to  the  western  river  improvements,  which  was  directed  to  perform  the 
doty,  having  l)een  sent  to  the  upper  Mississippi  as  a  sanitary  measure. 

The  surveys  of  the  upper  Mississippi  and  Wisconsin  rivers  have  progressed 
satisfactorily,  and  the  latter  will  be  completed  this  season. 

AU  of  the  works  are  being  urged  forward  as  rapidly  as  is  consistent  with  • 
accuracy  and  a  due  regard  for  economy. 

The  engineer  in  charge  asks  an  appropriation  of  $50,000  for  continuing  the  • 
survey  of  the  npper  Mississippi,  whicn  has  been  included  in  the  estimate  for  - 
examina'ion  and  surveys  on  western  and  northwestern  rivers. 

His  estimate  for  continuing  to  operate  two  snag  and  scraper  boats  on  the  Mis** 
sissippi  river  daring  the  next  fiscal  year  is  836,000. 

He  further  recommends  the  construction  on  the  Mississippi  river  of  the  dams 
at  Prescott,  at  a  cost  of  $5,000,  and  at  Waconta  chute,  at  a  cost  of  $5,000  ;  and 
on  the  Minnesota  river  of  the  dam  and  lock  at  Little  Falls,  at  a  cost  of  $60,000, 
as  without  this  work  the  benefit  to  be  derived  from  the  removal  of  the  snags  and 
boulders,  which  is  now  going  on,  will  be  imperfectly  realized. 

The  construction  of  the  dam  and  lock  at  Meeker's  island,  on  the  Mississippi,  * 
at  a  cost  of  $235,665,  is  also  recommended  by  him.     The  items  for  these  con- 
ttructinns  have  not  gone  into  the  annual  estimates  from  this  office,  since  the  works 
have  not  yet  been  approved  by  Congress. 

(See  Appendix  D.) 

Improvemeni  of  the  Des  Moines  rapids,  and  of  the  Rock  Island  rapids  of  the 
Mississippi  river — Survey  of  the  Illinois  river,  and  survey  of  the  Rock  river 
in  Wisconsin  and  Illinois, 

Officer  in  charge.  Brevet  Major  General  J.  H.  Wilson,  lieutenant  colonel  thirty- 
fifth  infantry,  having  under  his  orders  Brevet  Lieutenant  Colonel  P.  C.  Hains, 
captain  corps  of  engineers. 

1.  IMPROVEMENT  OP  THE  DES  MOINES  RAPIDS  OP  THE  MISSISSIPPI  RIVER. 

Aearefal  survey  of  these  rapids  was  made  during  theantumn  of  1866,  the  results 
of  which,  together  with  the  detaOs  of  the  plan  of  improvement  proposed  by  the 
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officer  in  charge,  were  submitted  from  this  office  and  transmitted  to  OoDgren 
February  6,  1867,  and  printed  in  House  document  No.  79,  second  session  30th 
Congress. 

In  this  report  the  officer  in  charge  recommended  the  construction  of  a  lalenl 
canal,  extending  along  the  Iowa  shore,  from  Keokuk  to  the  village  of  Nashville, 
a  distance  of  seven  and  six-tenths  miles,  and  that  the  improvement  should  be  com- 
pleted to  Montrose,  by  making  a  through  cut  two  hundred  feet  wide,  and  fivo  or 
six  feet  deep ,  along  the  natural  channel  of  the  '*  upper  chain."  That  the  dimensiooB 
of  the  canal  should  be  as  follows  :  length  seven  and  sixth-tenths  miles ;  width  on 
water  surface,  three  hundred  feet ;  depth  at  lowest  stage,  six  feet,  with  two  lift 
locks  and  one  guard  lock,  each  three  hundred  and  fifty  feet  long,  and  eighty  feet 
wide  at  top  ;  and  that  the  embankment  should  be  made  twenty  feet  wide  on  top, 
be  carried  up  to  four  feet  above  the  highest  known  flood,  and  be  covered  inside 
and  outside  and  on  the  top  with  rip-rap  of  broken  stone. 

The  appropriation  of  $500,000,  by  act  of  March  2,  1867,  required  that  tbiB 
amount  should  be  expended  according  to  such  plan  as  the  Secretary  of  War 
should,  on  the  report  of  a  board  of  engineers,  approve.  Accordingly,  a  board  of 
engineers,  composed  of  the  following  officers  :  Colonel  J.  N.  Macomb,  corps  of 
engineers,  president ;  Lieutenant  Colonel  and  Brevet  Major  General  J.  H.  Wil- 
son, thirty-fifth  infantry ;  Major  and  Brevet  Major  General  G.  K.  Warren,  corps 
of  engineers ;  W.  Milnor  Roberts,  esq  ,  United  States  civil  engineer,  and  Captain 
and  Brevet  Lieutenant  Colonel  P.  C.  Hains,  corps  of  engineers,  recorder,  was  con- 
vened at  Keokuk,  Iowa,  April  16,  1867,  which,  after  a  careful  consideration  of 
the  subject,  recommended  certain  changes  in  the  details  of  the  above-mentioned 
plan,  viz  :  that  the  embankment  be  reduced  to  ten  feet  in  width  ou  the  top,  with 
a  riprap  covering  two  feet  thick,  to  be  carried  two  feet  above  extreme  high  water 
instead  of  four  feet ;  the  prism  of  the  canal  to  be  three  hundred  feet  wide  in 
embankment,  but  reduced  to  two  hundred  and  fifty  feet  in  excavation  ;  the  mini- 
mum depth  of  water  to  be  five  feet,  maximum  depth  eight  feet. 

These  recommendations  of  the  board  were  concurred  in  at  this  office,  and  approved 
by  the  Secretary  of  War,  and  the  officer  in  charge  directed  to  proceed  at  once  to 
carry  out  the  plan  adopted.  Accordingly  a  contract  has  been  entered  into  after  dne 
adv^tisement  for  proposals  for  excavating  the  prism,  and  building  the  embank- 
ment of  the  canal.  This  part  of  the  improvement  was  selected  as  the  first  to  be 
commenced,  for  the  reason  that  the  embankment  being,  through  most  of  its  length, 
in  the  river,  will  require  a  more  uncertain  length  of  time  for  its  completion,  and 
be  more  liable  to  be  delayed.  After  partial  completion  it  will  afford  protection 
to  the  lock  work  from  damage  by  high  water  or  ice  ;  and,  also,  for  the  reason 
that  the  $700,000  already  appropriated  will  nearly  complete  the  embankment, 
leaving  the  locks  and  the  channel  improvement  at  the  '*  upper  chain"  to  be  pro- 
vided for  by  future  appropriations. 

The  officer  in  charge  estimates  that  31,500,000  will  be  required  for  the 
remainder  of  the  work,  and  reports  that  the  entire  improvement  can  be  econom- 
ically completed  by  the  1st  of  November,  1869,  provided  the  total  sum  required 
be  appropriated  at  the  next  session  of  Congress. 

(See  Appendix  £,  £  1,  E  2,  E  3,  and  £  4.) 

2.   IMPROVEMENT  OF  THE  ROCK  ISLAND  BAPIDS. 

The  act  of  March  2,  1867,  appropriated  $200,000,  which,  in  addition  to 
SlOOjOOO  already  appropriated  and  still  unexpended,  gives  $300,000  for  the 
prosecution  of  the  improvement. 

The  plan  adopted  is  to  excavate  and  straig)iten  the  natural  channel,  which 
will  require  about  58,000  cubic  yards  of  rock  excavation. 

A  contract  has  been  entered  into,  the  contractors  being  required  to  remove  at 
least  5,000  cubic  yards  of  rock  per  month.    They  are  to  use  coffer-dams,  chis- 
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ek  or  Bab-aqneoua  blasting,  as  thcj  may  think  best;  bat  all  tools,  implements, 
machinery,  boats,  and  materials  of  whatever  character  must  be  furnished  at  their 
own  expense,  the  government  paying  only  for  the  work  done. 

As  yet  but  little  has  been  accomplished,  in  consequence  of  <y>ntinQed  high 
water.  Daring  the  sammer  the  chisels  have  been  put  to  work  on  one  of  the 
tipper  reefs  of  Duck  Creek  "  chain,"  and  the  contractors  are  building  a  coffer- 
dam, immediately  below  the  point  at  which  the  chisels  are  working,  for  the 
purpose  of  cutting  through  the  principal  "  chain"  at  that  place. 

The  officer  in  charge  estimates  that  8813,602,  including  the  $300,000  already 
appropriated,  will  be  required,  under  the  plan  adopted,  for  the  entire  and  per- 
manent completion  of  this  improvement,  and  that  $513,602  can  be  profitably 
expended  during  the  next  fiscal  year.  He  asks  that  this  sum  be  appropriated 
as  soon  as  practicable,  in  order  that  advantage  may  be  taken  of  every  oppor- 
tanity  presented  by  low  water  in  the  river  for  doing  the  work,  and  he  reports 
that  the  entire  improvement  can  be  completed  by  the  1st  of  November,  1869,  if 
the  necessary  funds  are  provided. 
(See  Appendix  £,  E  5,  E  6,  and  E  7.) 

3.   SURVBY  OP  THE  ILLINOIS  RIVER. 

The  act  of  Jane  23,  1866,  authorized  the  survey  of  Illinois  river  from  La 
Salle  to  its  mouth.  This  was  made  during  the  autumn  of  1866,  aud  a  report 
thereon,  submitted  from  this  office,  transmitted  to  Congress  and  printed  in 
Ex.  Doc.  No.  16,  House  of  Representatives,  fortieth  Congress,  first  session. 

As  the  operations  of  this  survey  w.ere  confined  to  that  part  of  the  country 
lying  below  La  Salle,  it  was  thought  necessary  to  extend  the  survey  to  Lake 
Michigan  before  absolutely  fixing  upon  the  plans'of  improvement.  Accordingly 
a  detailed  and  exhaustive  survey  of  the  country  between  La  Salle  and  Chicago, 
as  well  as  a  low- water  survey  of  the  river  from  La  Salle  to  its  mouth,  have 
been  undertaken,  and  are  now  satisfactorily  progressing. 

William  Gooding,  esq.,  civil  engineer,  and  late  chief  engineer  of  the  Illinois 
canal,  was  appointed  (under  the  resolution  of  Congress  in  relation  to  surveys  of 
western  rivers)  to  co-operate  with  Brevet  Major  General  Wilson  in  the  execu- 
tion of  these  surveys  and  examinations. 

The  plans  will  be  submitted  as  soon  as  these  surveys  are  finished. 

4.   8URVEY  OP  ROCK  HIVBB  l.\  WISCONSIN  AND  ILLINOIS. 

This  survey,  provided  for  by  act  of  June  23,  1866,  was  made  during  the 
autumn  of  1866,  and  a  report  thereon,  with  plans  for  a  system  of  canal  and 
ikck-water  navigation,  submitted  fi*om  this  office,  transmitted  to  Congress  April 
11, 1867,  and  printed  in  £x.  Doc.  No.  15,  House  of  Representatives,  fortieth 
Congress,  first  session. 

Improvement  iff  the  mouth  of  the  Mississippi  river;  survey  of  Galveston  har- 
hoTj  Texas  ;  and  survey  of  Bayou  Manchac  and  Amite  rivers  Louisiafia, 

Officer  in  charge,  Brevet  Brigadier  General  M.  D.  McAlester,  major  corps  of 
engineers,  having  under  his  orders  First  Lieutenants  D.  W.  Payne  and  W.  8. 
Stanton,  corps  of  engineers,  and  First  Lieutenant  John  K.  Heslep,  corps  of 
engineers,  since  deceased. 

L    IMPROVEMENT  OV  THE  MOUTH  OP  THE  MISSISSIPPI  RIVER. 

The  contractor,  who,  according  to  contract,  was  to  have  formed  a  channel 
across  the  Southwest  Pass,  of  eighteen  feet  depth  and  two  hundred  feet  in  width, 
by  the  23d  January,  1867,  and  maintain  the  same  three  months,  failed  to  com- 
plete his  dredge-boat  before  the  latter  part  of  March,  1867,  when  he  commenced 
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work.  The  time  for  completing  the  formation  of  the  channel  was,  on  his  appli- 
cation, repeatedly  extended  till  the  latter  part  of  Maj,  18C7,  when  it  appearing 
that  owing  to  the  inadequate  and  imperfect  character  of  his  boat  and  machinery 
he  was  likelj  to  accomplish  no  result,  his  contract  was  annulled. 

Surveys  of  the  Southwest  Pass  and  Pass  k  Loatre  were  made  during  the 
spring  months  of  the  jear,  with  the  assistance  of  two  parties  of  the  United 
States  Coast  Survey,  kindly  detailed  for  the  purpose  by  the  superintendent  The 
examinations  consisted  mainly  in  ascertaining  the  soundings,  the  extent  of  the 
bars  along  the  mid-channel  line,  and  the  character  of  the  surfaces  and  sub-strata 
of  the  bars. 

The  officer  in  charge  of  this  improvement  has  perfected  models,  drawings,  and 
specifications  of  a  dredge-boat  authorized  by  the  joint  resolution  of  Congress 
approved  March  29, 1867,  and  has  advertised  for  proposals  for  constructing  and 
delivering  the  same. 

Pass  k  Loutre  has  been  selected  for  improvement  under  the  appropriation  for 
the  current  fiscal  year,  which,  added  to  the  unexpended  balance  on  hand,  amounts 
to  about  $273,000. 

The  plan  adopted  is  that  of  excavating  and  stirring  up  the  minute  alluvial 
material  by  means  of  double-ender  dredge-iboats  fitted  with  an  excavating  sciiv 
and  an  auxiliary  scraper.  The  light  material  thus  agaiii  brought  into  a  floating 
condition  will  be  gradually  carried  off  to  deep  soundings  by  the  current  of  the 
river  and  tide  of  the  Gulf.  Owing  to  the  condition  under  which  the  bars  are 
formed  and  maintained,  this  work  is  not  susceptible  of  "  entire  and  permanent 
completion.''  After  the  completion  of  the  two  dredge-boats  required  for  the 
work,  an  annual  expenditure  of  $100,000  will  be  required  for  the  constant  main- 
tenance of  a  twenty-feet  channel. 

Durkig  the  next  fiscal  year  $375,000  can  be  profitably  expended  upon  the 
work,  and  is  absolutely  essential  to  its  success,  of  which  $100,000  i%  estimated 
for  running  expenses,  repairs,  &c.,  and  $27.5,000  for  construction  and  delivery 
of  the  second  of  the  two  required  dredge-boats. 

(See  Appendix  F,  F  1,  and  F  2  ) 

2.  SURVEY  OF  QALVBSTON  HAUBOR  WITH  A  VIEW  TO  ITS  PRESERVATION  AND 

IMPROVEMENT. 

The  Superintendent  of  the  Coast  Survey  kindly  ordered  one  of  its  parties  for 
the  execution  of  the  survey  under  the  direction  of  the  engineer  officer  in  charge. 
The  survey  was  begun  in  June,  and  assiduously  continued  until  the  breaking 
out  of  sickness,  when  the  party  was  discharged. 

The  survey  will  be  resumed  as  soon  as  the  subsidence  of  the  yellow  fever  will 
permit. 

3.  SURVEY  OF  PASS  AND  BAYOU  MANCHAC,  AND  OP  AMITE  RIVER,  TO  ASCERTAIN 
THE  PRACTICABILITY  OF  STEAMBOAT  NAVIGATION  BETWEEN  THE  MISSISSIPPI 
RIVER  AND  LAKE  PONTCHARTRAIN. 

The  field-work  of  the  survey  was  begun  and  completed  by  First  Lieutenant 
J.  K.  Heslep,  corps  of  engineers,  since  deceased. 

The  reports  and  accompanying  maps  will  be  submitted  at  an  early  day. 
(See  Appendix  F.) 

1.  Survey  Jor  a  ship  canal  around  thefaJh  of  the  Ohio, 

Brevet  Major  General  G.  Weitzel,  major  corps  of  engineers,  was  placed  in 
charge  of  this  improvement  May  11,  1867,  with  instructions  to  make  a  special 
report  upon  the  same  at  the  earliest  day  practicable. 

The  survey  has  been  diligently  prosecuted,  and  is  still  in  progress.  It  will 
probably  be  completed,  and  the  report  submitted  by  the  1st  of  February  next. 
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2.  Survey  of  Tennessee  river. 

This  enrvej  is  also  progressing  satisfactorily.  As  soon  as  completed  the  re- 
salts  will  be  made  the  subject  of  a  special  report. 

Improvement  of  the  toeetem  rivers,  excepting  the  OJiio  river, 

OlBicer  in  charge.  Colonel  J.  N.  Macomb,  corps  of  engineers,  brevet  colonel 
United  States  armj,  having  under  his  orders  Brevet  Major  C.  W.  Howell,  cap- 
tain corps  of  engineers. 

The  work  upon  these  improvements  has  thus  far  been  principally  of  a  prepar- 
atory character.  Three  double-hulled  snag-boats  have  been  contracted  for,  and 
only  await  a  rise  of  water  to  be  launched.  They  embrace  several  important  im- 
provements upon  the  plan  of  those  formerly  in  use,  and  hopes  are  entertained 
of  their  being  very  efficient.  Should  they  meet  these  expectations  and  show  the 
snperiority  of  the  machinery  provided  for  them,  an  additional  number  will  prob- 
ably be  built. 

Amount  of  funds  made  subject  to  the  requisition  of  the  engineer  in 
charge  on  commencing  this  work,  (under  appropriation  of  23d  of 
June,  1866) $400,  000  00 

Amount  that  will  probably  be  expended  by  the  30th  June,  1868.     325,  000  00 

Leaving  available  on  the  1st  July,  1868 75,  000  00 

which  the  engineer  in  charge  recommends  should  be  reserved  as  a  construction 
fund  in  case  experience  should  call  for  any  important  additions  to  the  new  boats 
or  their  machinery  for  removing  snags. 

Examination  and  surveys  on  western  and  northwestern  rivers. 

An  examination  was  made  of  the  Arkansas  river  in  the  winter  of  1866-'67, 
and  one  is  now  in  progress  on  the  Missouri  river. 

Amount  of  funds  under  this  head  (from  the  appropriation  of  23d 
Jane,  1866)  made  subject  to  the  requisitions  of  the  engineer  in 
chai^  of  the  western  river  improvements,  as  above 820,  000  00 

Amount  probably  to  be  expended  by  30th  June,  1668 11,  875  00 

Leaving  as  available  on  1st  July,  1868 8,  125  00 

Amount  probably  required  for  the  fiscal  year  ending  on  the  30th 

June,  1869 $30,  000  00 

From  which  deduct  amount  probably  available 8,  125  00 

Irving  amount  to  be  appropriated  to  fill  the  estimate  under  head 
of  **  examinations  and  surveys  of  western  and  northwestern 
rivers,"  for  the  fiscal  year  endiag  30th  June,  1869 21,  875  00 

to  be  allotted  to  the  engineer  in  charge  of  western  river  improvements,  as  above. 
Improving  the  Mississippi,  Missouri,  and  Arkansas  rivers. 

Under  this  head  a  wrecking  boat  has  been  purchased  and  fitted  for  the  service 
of  blowing  up  wrecks  encumbering  the  channels,  and  has  thus  far  been  employed 
vpon  the  Mississippi  in  working  at  wrecks  near  St.  Louis  and  near  Memphis  ; 
W  the  water  proving  to  be  too  high,  it  was  found  necessary  to  defer  the  ^nish- 
ing  work  upon  those  wrecks  until  the  recurrence  of  a  low  stage  of  water. 

Whilst  employed  as  above  the  crew  of  the  wrecking  steamer  were  instrumental 
maaviog  life  from  the  wreck  of  the  siuking  steamer  Gov.  Sharkey. 
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• 

The  wreck  of  the  steamer  Northern  Light,  in  Goon  slongh,  of  the  npper  His- 
eissippi,  is  reported  as  removed,  so  as  to  leaye  nothing  of  it  remaining  within 
thirteen  feet  of  the  water  surface  at  low  water. 

Contracts  have  been  made  with  parties  to  work  at  the  removal  of  snags  and 
other  such  obstructions  to  the  navigation  of  the  upper  waters  of  the  Arkaneas 
and  Miesouri  rivers,  and  one  of  the  large  snag-boats  will  probaUj  be  worked  ia 
the  lower  waters  of  each  of  those  rivers  as  soon  as  possible. 

Amount  made  subject  to  the  requisitions  of  the  engineer  in  charge.  $366, 666  00 
Total  probable  expenditures  under  this  head  of  appropriation  to 

end  of  fiscal  year  ending  on  30th  June,  1868 255, 110  00 

Leaving  available  on  1st  July,  1868 Ill,  556  00 

Estimate  for  fiscal  year  ending  on  the  30th  of  June,  1869 $396,  000  00 

Deduct  amount  that  will  probably  remain  on  hand  as  above. ...     Ill,  556  00 

Showing  that  there  will  be  required  to  be  appropriated  under  this 
head  of  *'  Improvement  of  the  Mississippi,  Missouri,  and  Arkan- 
sas rivers,''  for  the  fiscal  year  ending  on  the  30th  of  June,  1869, 
the  sum  of 284, 444  00 


(See  Appendix  H,  H  1,  and  H  2.) 

Ohio  river  improvement. 

Engineer  in  charge,  W.  Milnor  Roberts,  United  States  civil  engrineer,  who 
was  ^80  a  member  of  the  board  of  engineers  on  the  improvement  of  the  Des 
Moines  rapids  of  the  Mississippi  river. 

Two  surveying  parties  are  engaged  upon  the  river,  one  in  surveying  between 
Qallipolis  and  Cincinnati,  a  distance  of  about  200  miles ;  another  between  Cin- 
cinnati and  Louisville,  about  145  miles.  Upon  the  completion  of  these  surveys 
the  parties,  should  the  season  permit,  will  proceed  with  the  surveys  between 
Louisville  and  Cairo.  The  object  of  these  surveys  is  to  gather  the  necessary 
detailed  information  respecting  the  pools,  ripples,  shoals,  islands,  &c.,  and  to  pre- 
pare reliable  maps  of  the  same  for  use  in  the  execution  of  the  projects  of  im* 
provement. 
Estimated  cost  of  the  necessary  examinations  and  surveys  of  the 

Ohio  river  to  the  end  of  the  fiscal  year  June  30, 1868 $22,  000  00 

Of  which  there  was  expended  to  June  30,  1867 6,  677  18 

Leaving  to  be  expended  during  the  fiscal  year  ending  June  30,  '68.       15,  322  00 
Additional  amount  required  for  next  fiscal  year  ending  June  30, 

1869 10,000  00 


Contracts  have  been  entered  into  for  the  delivery  and  putting  in  place  of  stone 
at  the  following  riprap  dams,  viz :  White's  ripple,  Logtown  bar,  Twin  island, 
Captina  island,  Fish  creek,  Petticoat  bar,  Muskingum  island,  Blennerhasset's 
island,  and  Buffington  island.  It  is  expected  that  these  dams  will  be  completed 
before  the  1st  of  December,  1867.  Some  of  the  dams  are  advanced  far  enough 
to  cause  a  marked  improvement  in  the  depth  of  water  in  the  channels. 

A  contract  has  been  made  and  the  work  commenced  for  removing  river  obstruc- 
tions, such  as  snags,  wrecks,  &c.,  at  a  fixed  priceper  day,  the  contractor  furnish- 
ing vessels,  tools,  men,  &c.,  at  his  expense.  This  plan,  which  was  to  some 
extent  experimental,  has,  on  the  upper  Ohio,  so  far  proved  successflil  and  advan- 
tageous to  the  government. 

The  engineer  in  charge  estimates  the  cost  of  one  steamer,  &c.,  for  a  full  season 


fiEPOBT  OF  THE  SECBETART  OF   WAB.  41 

of  wren  months'  work  at  SI  7,0 17;  and  estimates  the  total  cost  of  removing  ob- 
sbnetions  from  the*  whole  length  of  the  riyer,  as  follows : 

Eetimated  expense  of  one  boat,  &:c.,  during  the  season  of  1867. .  $14,  000  00 

Estimated  expense  of  two  others,  for  two  months,  in  1867 9,  724  00 

Eetimated  expetise  of  three  boats  during  the  season  of  1868,  at 

117,017  each 51,  051  00 

Total  from  the  beginning  of  1867 74,  775  00 


The  known  obstructions  in  the  river,  as  reported  in  October,  1866,  consisted  of 
snags  and  snaggy  places,  90 ;  logs  and  loggj  places,  66 ;  wrecks,  46 ;  sunken 
boats,  barges,  &c.,  83 ;  making  a  total  of  285. 

It  is  considered  important  that  adequate  appropriations  should  be  made  for 
continuing  the  present  general  system  of  improvement,  which  is,  in  brief,  the 
oonstraciion  of  proper  wing-dams,  the  excavation  of  portions  of  certain  bars,  the 
removal  of  rocks  and  numerous  other  obstructions,  a  detailed  statement  respect- 
ing which  will  be  found  in  the  report  of  the  superintending  engineer-— (Appendix 
I.)  He  states  that  although  accurate  detailc^l  estimates  as  to  the  necessary  ex- 
penditore  at  particular  points  cannot  as  yet  be  made,  approximate  estimates  may 
be  made  of  the  probable  cost  of  perfecting  such  works  as  are  likely  to  be  neces- 
sary; that  above  Louisville,  and  especially  above  Cincinnati,  a  nearer  approach 
can  be  made  to  accuracy  than  at  points  below,  owing  to  the  difference  in  the 
regimen  of  the  river;  that  below  Loaisville,  the  question  is  complicated  by  the 
river  being  much  wider,  the  fall  and  current  much  less,  and  by  the  formation  of 
extensive  moving  sand  shoals,  the  perfect  control  of  which  has  not  yet  been  at- 
tained. 

The  sum  apportioned  to  the  improvement  of  the  Ohio  river  from  the  appro- 
priations of  1866  and  1867,  is $272,  000  00 

The  superintending  engineer  estimates  the  cost  of  completing  the  present  sys- 
tem of  improvement,  in  addition  to  former  appropriations,  to  be — 

Between  Pittsburg  and  Louisville $473,  000  00 

Between  Louisville  and  Cairo 363, 000  00 


836,  000  00 

And  states  that,  in  his  opinion,  should  the  season  prove  favorable,  the  whole 
work  estimated  for  can  be  finished  by  the  end  of  the  season  of  1868,  provided 
the  appropriation  be  made  in  time  to  admit  of  his  entering  into  contracts  by  the 
Ist  of  April. 

In  view  of  the  fact  that  no  plans  have  yet  been  presented  by  the  engineer  in 
charge  for  the  works  below  Louisville,  excepting  at  one  or  two  points,  and  that 
the  improvement  of  that  portion  of  the  river  is  a  very  difficult  problem,  and, 
farther,  that  some  of  the  works  above  Louisville  are  contingent  in  iheir  character, 
the  whole  amount  of  his  estimate  for  the  Ohio  river  cannot  at  this  time  be  ap- 
proved. It  is  recommended  that  there  be  appropriated  for  the  next  fiscal  year 
the  sum  of  $500,000. 

(See  Appendix  I.) 

Improvement  of  the  Patapsco  below  Fort  Mcffenry,  and  of  the  Susquehanna 

below  Havre  de  Grace, 

Officer  in  charge,  Brevet  Lieutenant  Colonel  W.  P.  Craighill,  major  corps  of 
engineers. 

1.  IMPROVBMBNT  OP  THE  PATAPSCO  RIVER  BELOW  FORT  M'HBNRY. 

A  resurvey  was  .made  of  the  Brewerton  channel  and  of  the  space  east  and 
wutk  of  Seven-feet  knoll  to  the  Belvidere  shoal. 
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This  survey  was  made  by  a  Coast  Survey  party,  the  expense  being  borne  by 
the  appropriation  for  **  examinations  and  surveys  on  the  Atlantic  coast." 

From  the  close  of  the  last  fiscal  year  to  the  close  of  the  working  season  of 
1866,  two  dredges  were  worked  in  the  Brewerton  channel  below  North  Point, 
where  it  was  found  to  have  filled  up  to  some  extent 

It  has  been  decided  to  dredge  a  channel  two  hundred  feet  wide  to  a  depth  of 
twenty-two  feet  at  mean  low  water,  adhering  to  the  direction  of  the  Brewerton 
channel  until  a  point  is  reached  nearly  opposite  the  Seven-feet  knoll,  and  then 
ad^tinff  a  direction  almost  due  south  to  the  deep  water  of  the  bay. 

The  dredges  and  scows  belonging  to  the  government  required  very  extensive 
repairs.  These  were  nearly  completed  June  30.  Since  that  time  the  dredging 
has  been  successfully  prosecuted. 

Amount  expended  during  the  year  ending  June  30,  1867 $34,  682  88 

Amount  available  July  1, 1867 55,  793  27 

To  be  expended  up  to  June  30,  1868 55,  793  27 

Appropriation  required  for  year  ending  June  30,  1 869 125,  000  00 

(See  Appendix  K.) 

2.   IMPROVBMENT  OF  THE   NAVIOATION   OF  TH8   SUSC^UBHANNA   RIVBR   BBLOW 

HAVRB  DB  GRACB. 

A  resurvey  has  been  made  of  the  portion  of  this  river  between  Spesutie  island 
and  the  railroad  bridge  near  Havre  de  Grace.  The  survey  was  made  by  a  Coast 
Survey  party,  the  expense  being  borne  by  the  appropriation  for  "  examinatioDfl 
and  surveys  on  the  Atlantic  coast." 

It  has  been  decided  to  dredge  a  channel  of  eight  feet  in  depth  and  one  hun- 
dred feet  in  width  nearly  in  the  direction  of  the  channel  dredged  some  years  ago. 
This  channel  had  filled  up  to  a  great  extent,  and  would  doubtless  fill  up  again 
if  no  other  method  of  improvement  than  dredging  were  used.  It  has  been  deter- 
mined, however,  to  construct  a  floating  deflector,  with  the  view  of  throwing  an 
increased  volume  of  water  through  the  channel,  and  thereby  obtaining  a  greater 
depth  of  water  and  greater  permanence  of  condition  in  the  channel. 

Should  the  effect  of  this  floating  jettee  prove  to  be  as  advantageous  as  it  is 
anticipated,  it  should  be  replaced  by  a  permanent  structure  of  stone.  The  depth 
of  the  channel  should  also  be  increased  by  dredging  to  ten  feet. 

The  dredging  and  construction  are  going  on. 

Amount  available  July  1, 1867 t2f^,  400  00 

To  be  expended  during  the  year  ending  June  30,  1868 26,  400  00 

For  dredging  to  ten  feet  depth  and  making  the '  deflector  perma- 
nent an  appropriation  will  be  required  for  the  year  ending  June 

30,  1869,  of 50,000  00 

(See  Appendix  K  1.) 

Construction  of  Delaware  breakwater,  improvement  of  harbor  of  Marcus  Hook 
and  Chester  harbor,  and  surveys  of  Reedy  island  and  Liston  Tree  Point,  in 
Delaware  bay  and  river. 

Officer  in  charge,  Lieutenant  Colonel  G.  S.  Stewart,  corps  of  engineers. 

1.  DBLAWARB  BRBAKWATBR. 

Contracts  have  been  entered  into  and  work  beeun  for  the  completion  of  the 
superstructure.  About  1,200  tons  of  stone  have  been  put  in  position,  and  the 
superstructure  raised  thereby  to  its  full  height  for  a  length  of  115  feet,  leaving 
about  560  fi'et  in  length  of  the  breakwater  proper  to  be  completed. 

No  work  has  been  done  on  the  ice>breaker. 

The  existing  appropriation  will  probably  be  sufficient  to  complete  the  works 
on  their  present  basis. 

(See  Appendix  L  and  LI.) 
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2.  HARBOR  OF  MARCUS  HOOK,  PENNSYLVANIA. 

Contracts  were  entered  into  during  the  year  for  the  repair  of  the  old  piers, 
wharves,  and  landings,  and  others  hare  heen  made  since  for  the  construction  of 
new  pierd  for  the  improvement  of  the  harhor.  No  work  had  been  done  at  the 
dose  of  the  fiscal  year,  June,  1867,  but  it  is  now  in  progress. 

The  present  appropriation  will  probably  be  sufficient  to  complete  the  work. 

(See  Appendix  L  and  L  2) 

3.  IMPROVBMBNT  OF  CHBSTBR  HARBOR,  PENNSYLVANIA. 

Proposals  were  invited  and  received,  and  contracts  were  in  course  of  prepara- 
tion for  making  the  necessary  repairs  as  soon  as  practicable  after  the  30th  of 
Jane,  1867.     The  work  is  now  in  progress. 

The  present  appropriation  will  probably  suffice  for  the  completion  of  the  work. 

(See  Appendix  L  and  L  3.) 

4.  THB  SURVEY  OF  RBEDY  ISLAND 

Has  been  completed.    The  report  has  not  yet  been  received. 
(See  Appendix  L  4.) 

5.  THE  SURVEY  AT  LISTON  TREE  POINT. 

Will  be  completed  in  November,  and  the  report  will  be  transmitted  as  soon  as 
received.  x 

(See  Appendix  L  5.) 

Hudion  river  improvement. — Repairs  of  United  States  dikes  above  and  below 
Albany.  —  Cknnmencement  of  re  survey  of  the  river,  with  tidal  observations 
and  velocities  of  currents. 

Officer  in  charge,  Lieutenant  Colonel  and  Brevet  Major  General  John  Newton, 
corps  of  engineers,  assisted  by  Brevet  Lieutenant  Colonel  John  M.  Wilson, 
major  of  engineers. 

The  United  States  dikes  above  and  below  Albany  having  been  found  upon 
examination  to  require  extensive  repairs,  it  was  decided  to  expend  the  appro- 
priation of  1866,  together  with  the  balance  remaining  from  the  allotment  of 
1864,  amounting  in  all  to  $83,000,  upon  these  repairs ;  and  notwithstanding  the 
lateness  of  the  season  at  which  work  was  conmienced,  and  the  unusual  number 
of  freshets  which  postponed  active  operations,  considerable  progress  has  been 
made. 

A  farther  appropriation  of  $305,108  was  made  by  act  of  Congress,  approved 
March  2,  1867,  and  before  deciding  upon  the  parts  of  the  plan  of  improvement 
upon  which  it  should  be  expended  and  the  order  of  their  execution,  a  board  of 
engineers,  Colonel  and  Brevet  Brigadier  General  Hartman  Bache  president, 
vaa  convened  in  Albany,  in  May  last,  to  consider  the  project  proposed  by 
Brevet  Major  General  John  Newton,  lieutenant  colonel  of  engineers,  the  officer 
in  charge,  which  was  described  in  the  report  of  the  Chief  of  Engineers  of  Jan- 
uary 26,  1867. 

The  board  concurred  in  the  views  of  General  Newton,  and  recommended  that 
tbe  money  should  be  distributed  throughout  the  entire  distance  from  New  Bal- 
timore to  Troy,  in  such  a  manner  as  to  meet  the  most  pressing  needs  of  navi- 
gadoD,  beginning  at  the  New  Baltimore  section. 

The  report  of  the  board  was  approved,  and  the  engineer  in  charge  was 
directed  to  carry  out  its  views. 

A  aarvey  of  the  river  near  New  Baltimore,  and  also  at  Cuyler's  island  above 
Albany,  was  made  in  May  and  June,  for  the  object  of  locatipg  correctly  the 
works  of  improvement  at  those  localities. 
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Tidal  and  current  observations  have  also  been  taken.    A  survey  of  all  that 
portion  of  the  river  which  is  to  be  improved  is  in  progress. 
Amount  required  for  next  fiscal  year,  $1 52,000. 
(See  Appendix  M  and  Ml.) 

Examinations  at  Hdl  Crate. 

Examinations  were  made  of  Hell  Gate,  and  a  report  and  estimates  for  im- 
proving  the  navigation  transmitted  to  Congress  February  12, 1867,  and  printed 
in  Ex.  Doc.  No.  91,  House  of  Representatives,  39th  Congress,  second  session. 

Improvement  of  WeHport  harboTf  Connecticut^  Tkamet,  Providence,  and  Paw* 
tucket  rivers,  removal  of  Middle  rock.  New  Haven,  and  survey  of  Rock 
island. 

Officer  in  charge.  Major  and  Brevet  Colonel  D.  C.  Houston,  corps  of  engineers. 

1.    WBSTPORT  HARBOR,  CONNECTICUT. 

The  original  appropriation  for  this  harbor,  $2,500,  is  entirely  inadequate  to 
making  the  necessary  improvement,  which  should  consist  of  the  repairs  of  the 
breakwater.  Cedar  Point,  the  repair  of  the  walls  of  the  canal  leading  from  the 
habor  to  the  sound,  and  the  excavation  of  the  bed  of  the  canal,  together  with 
the  removal  of  the  obstructions  in  the  channel  of  the  river. 

With  the  funds  at  present  available  the  only  work  that  can  be  done  to  advan- 
tage is  the  repair  of  the  breakwater  and  of  the  walls  of  tlie  canal,  which  will  be 
prosecuted  this  fall  as  far  as  the  appropriation  will  permit. 

The  amount  required  for  the  improvement  of  the  harbor,  in  addition  to  the 
sum  already  appropriated,  and  which  is  required  for  the  next  fisbal  year,  is 
$10,000. 

(See  Appendix  N.) 

2.    RBMOVAL  OF  MIDDLE  ROCK,  NEW  HAVEN,  CONNECTICUT. 

The  work  of  removing  this  rock,  which  was  commenced  on  the  13th  of  Jnlj, 
1867,  is  progressing  rapidly  and  satisfactorily.  Some  attempts  had  previously 
been  made  to  blow  off  the  top  of  the  rock  by  exploding  powder  placed  on  it. 
This,  however,  failed,  probably  for  the  reason  that  there  was  not  sufficient 
depth  of  water.  Since  then,  holes  have  been  drilled,  cartridges  of  powder  intro- 
duced, and  exploded  by  means  of  a  battery,  with  great  success.  On  commencing 
operations  this  year  the  depth  on  the  rock  at  low  water  was  only  nine  feet.  By 
the  1st  of  September  five  feet  of  the  rock  had  been  removed,  giving  fourteen 
feet  at  low  water. 

To  secure  a  depth  of  seventeen  feet  at  low  water  on  this  rock,  as  originally 
proposed,  an  appropriation  will  be  required  for  the  next  fiscal  year  of  $  30,000 . 

(See  Appendix  N.) 

3.   IMPROVEMENT   OF   CONNECTICUT   RIVER. 

A  survey  of  this  river  with  a  view  to  its  improvement  is  now  in  progress, 
having  been  commenced  on  the  10th  of  August.  Sufficient  progress  in  the  ex- 
amination has  not  yet  been  made  to  enable  a  determination  as  to  the  precise  na- 
ture of  the  works  that  will  be  necessary.  When  the  survey  is  completed,  and 
the  plans  and  estimates  prepared,  the  report  will  be  submitted. 

(See  Appendix  N.) 

4.   IMPROVEMENT   OP  THAMES   RIVER,  CONNECTICUT. 

The  work  of  deepening  the  channel  of  this  river  for  a  distance  of  about  three 
miles  below  the  city  of  Norwich,  to  obtain  a  depth  of  fourteen  feet  at  high  water, 
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neeeMitated  a  preliminary  Burvej,  which  was  completed  late  in  1866.  Since 
Jme,  1867,  dredging  has  been  prosecuted  as  rapidly  as  possible,  and  up  to  the 
present  month,  September,  14,820  cubic  yards  of  material,  mostly  pand,  have 
been  excavated  and  removed  from  the  channel  and  deposited  in  localities  care- 
fnllj  selected,  that  it  may  not  find  its  way  back  again  to  the  channel.  This 
river  is  subject  to  great  freshets  in  the  early  spring,  at  which  time  quantities  of 
ice  come  down  from  the  inland  water-courses  of  which  the  Thames  is  the  out- 
let to  Long  Island  sound.  For  this  reason  it  is  deemed  best  not  to  attempt  to 
complete  the  work  this  year,  in  order  that  the  effect  of  the  freshets  may  be  ob- 
served and  the  work  so  directed  as  to  prevent  the  channel  being  injured  in  the 
future.    The  work  is  now  progressing  satisfactorily. 

It  is  believed  that  the  amount  appropriated  for  the  improvement  of  this  river 
will  suffioe. 

(See  Appendix  N.) 

5.  I3IPH0VBMBNT  OP  PROVIDBNCB  RIVBR,  RHODB  ISLAND  ;  PAWTUCKBT  BAR,  AND 

AT  THB   "  CROOK." 

The  work  during  the  year,  in  this  river,  consisted  in  dredging  the  channel  at 
the  "  Crook,"  and  raising  and  removing  from  the  channel  the  wreck  of  a  sunken 
schooner.  This  latter  was  successfully  done,  and  the  wreck  deposited  in  seven 
feet  of  water  at  low  water,  and  entirely  out  of  the  way  of  navigation. 

The  dredging  consisted  in  deepening  and  widening  the  channel  at  the  "  Crook." 
Up  to  the  Ist  of  September,  42,219  cubic  yards  of  material,  chiefly  mud,  had 
been  removed,  which,  it  is  believed,  will  be  all  that  is  required  to  render  free 
navigation  practicable. 

The  disbursements  made  under  the  appropriations  for  this  work  up  to  the  Ist 
of  September,  1867,  amount  to  $23,012  94.  Amount  available  September  1, 
1867, « 1,987  06. 

It  is  believed  that  no  farther  work  at  this  point  is  necessai-y. 

(See  Appendix  N.) 

6.  IMPROVBMBNT  OF   PAWTUCKBT  RIVBR,  RHODB  ISLAND. 

The  work  daring  the  year  in  this  river  consisted  in  dredging  the  channel  to 
obtain  a  depth  of  six  feet  at  low  water.  The  material  excavated  so  far,  12,430 
cubic  yards,  is  fine  sand,  and  has  been  deposited  on  flats  on  either  side  of  the 
channel.  After  the  channel  is  once  thoroughly  opened,  the  constant  passage  of 
vessels  in  tow  of  steam  tugs  will  tend  to  keep  it  open,  and  the  improvement  may 
thus  prove  to  be  permanent. 

The  disbursements  made  under  the  appropriation  for  this  work  up  to  the  1st 
day  of  September,  1807,  amount  to  $4,409 ;  amount  available  September  1, 1867, 
$12,591. 

It  is  believed  the  amount  already  appropriated  for  this  river  will  suffice. 

(See  Appendix  N.) 

7.  8URVBY  OF  BLOCK  ISLAND,  RHODB  ISLAND. 

A  survey  of  this  island,  with  a  view  to  the  construction  of  a  breakwater  to 
form  an  artificial  harbor,  was  commenced  on  the  19th  of  July,  and  has  just  been 
completed.    The  report  will  be  submitted  as  soon  as  prepared. 

Colonel  Houston  states  that  there  appears  to  be  no  question  that  a  harbor  of 
refuge  should  be  provided  at  this  point,  not  only  for  the  benefit  of  the  immense 
fleet  of  mercantUe  marine  that  traverse  Long  Island  sound  and  this  part  of  our 
Atkntie  coast,  but  also  for  our  navy  at  any  time,  in  peace  or  war. 

(See  Appendix  N.) 
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Plymouth  heach,  and  examination  of  Duxhury  heack,  Mauackwettf, 
Officer  in  charge,  Captain  and  Brevet  Major  J.  A.  Smith,  corps  of  engineers 

1.   PLYMOUTH   BBACH,  MASSACHUSETTS. 

One  thousand  tliree  hundred  lineal  feet  of  breakwater  have  been  built.  It 
consists  of  tnangular  frames  placed  at  intervals  of  four  feet,  covered  with  two- 
inch  plank,  set  in  a  trench  twelve  feet  wide  and  three  feet  deep,  the  trench  and 
frame  being  filled  to  the  level  of  the  ground.  It  is  situated  on  the  crest  of  a 
ridge  of  saud  of  about  three  miles  in  extent,  and  of  an  average  width  of  800  feet. 
At  intervals  along  this  ridge  there  are  depressions  through  which  the  sea  breaks 
with  great  violence.     It  is  in  these  intervals  that  the  breakwater  is  placed. 

The  engineer  in  charge  believes  that  further  improvements  will  be  needed, 
principally  cross-jettees,  to  arrest  the  sand  in  its  motion  along  the  beach,  but  has 
not  submitted  a  plan  or  estimate  for  this. 

Amount  expended  during  the  fiscal  year $S,  188  89 

Balance  on  hand  July  1 Ill  11 

2.  EXAMINATION  OP  DUXBURY  BBACH. 

The  engineer  in  charge  reports  as  the  result  of  his  examination  of  this  locality 
that  several  depressions  occur  in  the  beach,  of  an  aggregate  length  of  1,500 
feet.     But  «500  feet,  however,  require  repairs. 

He  submits  an  estimate  for  these  repairs  of  $4,000,  but  is  of  the  opinion  that 
neither  the  value  of  the  harbor  nor  the  fear  of  iinmediate  injury  to  the  beach 
are  sufficient  to  justify  a  recommendation  of  the  appropriation. 

(See  Appendix  O.) 

Provincetoum  harbor  and  sea-ttalh  at  Great  Bretoster,  Deer,  and  hovelTa  isi^indt, 

Boston  harbor. 

Officer  in  charge.  Colonel  and  Brevet  Major  General  H.  W.  Benham,  corps 
of  engineers.  Brevet  Major  George  Burroughs,  captain  corps  of  engineers, 
assistant. 

1.  PROVINCBTOWN   HARBOR,  MASSACHUSETTS. 

A  new  plank-fence  bulkhead,  about  700  feet  long,  with  the  necessary  jettees, 
has  been  constructed  for  the  protection  of  the  shore  and  battery,  about  one-third 
of  a  mile  south  west  from  Ix)ng  Point,  the  extremity  of  the  cape.  During  the 
autumn  of  1866  the  old  bulkhead  adjacent  to  the  light  house  was  repaired.  A 
contract  has  been  made  for  the  restoration  of  the  bulkhead  to  the  extent  of  600 
or  700  feet,  and  for  a  rough  stone  breakwater,  to  be  completed  during  the  present 
season. 

At  the  outer  sea  beach,  east  of  East  harbor,  the  necessary  catch-eands  and 
about  ten  acres  of  beach  grass  have  been  planted,  giving  all  the  protection  which 
thus  far  appears  to  be  necessary. 

At  Beach  Point  peninsula  a  plank-fence  bulkhead  was  constructed  in  the  au- 
tumn of  1866,  one  third  of  a  mile  from  the  bridge,  about  1,250  feet  long,  with 
the  necessary  jettees.  This,  though  seriously  injured  by  the  storms  of  winter, 
has  for  the  most  part  remained  in  position. 

During  the  past  year  the  inlet  of  East  harbor,  at  the  extremity  of  Beach  Point, 
has  filled  up  to  a  great  extent  by  natural  causes,  and  it  appears  to  be  probable  that 
little  if  any  expenditure  will  be  required  for  closing  it  by  artificial  means. 

No  further  appropriation  required  for  the  present. 

(See  Appendix  P.) 
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2.  SEAWALLS   OF   ORBAT   BREWSTBR   ISLAND,   BOSTON   HARBOR. 

Ab  soon  as  the  appropriation  for  tbe  past  fiscal  year  was  available  the  work 
waB  resnined,  and  was  continued  during  the  present  season.  It  is  expected  that  at 
its  close  all  the  main  sea-wall  as  originally  planned  will  be  completed,  which,  in 
tbe  jadgmeni  of  the  engineer  in  charge,  wiU  give  ample  protection  to  all  the 
bloffin  of  the  island. 

The  continued  wearing  action  of  the  sea  upon  the  beach  between  the  two  main 
walls  renders  it  necessary  to  connect  them,  at  an  expense,  as  estimated  by  the 
eDgineer  in  charge,  of  $34,000,  which  appropriation  is  asked  for  the  next  fiscal  year. 

(See  Appendix  P  1.) 

3.    DBBR   AND   LOVBLL'S  ISLANDS,   BOSTON   HARBOR. 

The  rebuilding  of  the  wall  of  the  Middle  bluff  in  Deer  island  was  commenced 
in  August,  1866,  and  by  the  close  of  the  fiscal  year,  June  30,  1867,  340  lineal 
feet  of  the  dry  wall  were  securely  rebuilt  with  mortar  joints  and  concrete  back- 
ing, with  a  paving  of  heavy  flat  stones  12  to  15  feet  in  rear  of  coping.  The  wall 
is  about  17^  feet  high,  with  an  average  thickness  of  8  feet. 

It  is  expected  that  the  remaining  portions  of  the  wall  requiring  relaying  in 
Middle  Head  and  South  Head  will  be  rebuilt  during  the  present  season. 

At  Lovell's  island  nothing  has  been  done  but  the  perfecting  of  contracts  for 
facing  stone  for  a  wall  at  Southeast  Head  and  for  iettee  stone  for  the  old  wall. 
It  ']B  expected  thp.t  all  the  necessary  stone  will  be  delivered  this  autumn,  and  the 
work  win  be  commenced  as  soon  as  the  season  permits  in  1868. 

Amount  available  for  both  works  July  1, 1867 , $84,529  30 

Additional  appropriation  required  for  the  next  fiscal  year 36,000  00 

(See Appendix  Pi.) 

ft 
PreservcLtton  and  improvement  of  Boston  harbor,  Boston,  Massachusetts, 

Officer  in  charge,  Lieutenant  Colonel  and  Brevet  Major  General  J.  G.  Foster, 
corps  of  engineers. 

The  short  time  before  the  close  of  the  fiscal  year  was  occupied  in  making  pre- 
liminary surveys,  in  advertising  for  proposals  for  dredging  a  channel  across  the 
Upper  Middle  bar,  the  removal  by  dredging  of  the  southwest  extremity  of 
Lovell's  island,  and  the  extremity  of  Great  Brewster  Spit,  and  for  blasting  and 
removing  the  rocks  in  the  Narrows  (Tower  Bock  and  Gorwin  Rock)  lying 
between  Fort  Warren  and  the  Narrows  light,  upon  the  extremity  of  Great 
Brewster  Spit. 

It  is  proposed  during  the  present  fiscal  year  to  remove  by  dredging  forty 
thouaand  cubic  yards  of  material  from  the  Upper  Middle  bar,  so  as  to  render  the 
channel  across  it  twenty- three  feet  deep  at  mean  low  water,  with  a  width  of 
about  three  hundred  feet ;  to  remove  by  dredging  on^  hundred  and  forty-five 
thousand  cubic  yards  from  the  southwestern  point  of  Lovell's  island  and  the 
extremity  of  Great  Brewster  Spit,  so  as  to  widen  the  main  ship  channel  at  that 
point  from  three  hundred  and  sixty-five  feet,  its  present  width,  to  about  five 
Wdred  feet,  with  a  depth  of  twenty-three  feet  at  mean  low  water ;  to  remove 
entirely  Tower  Rock,  by  blasting,  to  twenty-three  feet  at  mean  low  water,  and 
to  remove  by  blasting  as  much  of  Gorwin  Rock  as  the  portion  of  the  appropri- 
ation assigned  to  that  object  will  admit;  to  commence  the  construction  of  the 
sea-walls  at  Long  Island  Head  and  on  the  north  side  of  Gallup's  island,  and 
to  commence  the  construction  of  the  sea-wall  to  protect  Point  Allerton. 

The  work  of  dredging  and  blasting  is  now  being  successfully  prosecuted 
Tower  Rock  has  been  removed. 
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Amount  of  appropriation  required  for  tbe  next  fiscal  year,  vis : 

Additional  for  the  removal  of  Gorwin  Rock $24, 000  00 

Dredging  Great  Brewster  and  Lovell's  Islands  Spits 60, 000  00 

Dredging  Upper  Middle  bar 60, 000  00 

Preservation  of  North  Head  of  Long  island 75, 000  00 

Preservation  of  Gallnp's  island. 54, 000  00 

Preservation  of  Point  Allerton 21.000  00 

Totel  amount  required 284,  000  00 

(See  Appendix  Q  and  Q  1.) 

Improvement  of  rivers  and  harbors  in  the  State  of  Maine. 

Officer  in  charge  Brevet  Brigadier  General  George  Thom,  lieutena^.  .     i 
corps  of  engineers. 

1.  IBlPEtOYBMENT  OP  8AC0  AIVBR. 

A  board  of  engineers,  of  which  Colonel  and  Brevet  Brigadier  General  Hart- 
man  Bache  was  president,  was  directed  to  report  upon  the  proper  position  and 
extent  of  a  breakwater  at  the  mouth  of  the  Saco  river.  The  board  recom- 
mended the  plan  of  Brevet  Brigadier  General  Alexander,  to  the  extent  and  in 
the  position  he  proposed.  This  was  approved  bj  the  department,  and  contracts 
have  been  entered  into  for  rough  stone  for  the  breakwater,  and  for  the  removal  of 
some  sunken  rocks. 

Estimated  cost  of  the  breakwater,  with  an  additional  coping  on 
the  exterior  face,  and  other  improvements  in  Saco  river  already 

reported  upon $270,  000  00 

Total  amount  appropriated  in  1866  and  1867 80,  000  00 

Amount  still  required 150,  000  00 

Of  which  there  can  be  profitably  expended  durig  the  next  fiscal 

year 75,  000  00 

(Sec  Appendix  R  and  R  1.) 

2.   SURVEY  OF  RICHMOND  ISLAND,  CAPE  ELIZABETH. 

A  survey  of  this  locality  has  been  made  with  a  view  to  forming  an  estimate 
of  the  probable  cost  of  a  breakwater  to  connect  the  island  with  the  main  land. 
Such  a  breakwater  would  form  a  good  harbor  of  refuge,  affording  safe  anchor- 
age and  good  holding-groimd  with  the  wind  from  any  point  between  north  and 
southwest,  affording  refuge  to  vessels  prevented  by  northeast  storms  from  enter- 
ing Portland  or  adjacent  harbors. 

The  breakwater,  to  be  permanent,  should  be  built  of  rubble  stone,  of  which 
the  engineer  in  charge  estimates  there  will  be  required  68»000  tons*  This,  when 
placed  in  the  structure,  would  cost  893,000.  Amount  which  can  be  profitably 
expended  during  the  next  fiscal  year,  $50,000. 

(See  Appendix  B  2.) 

3.  PORTLAND  BREAKWATER. 

A  board  of  engineers,  of  which  Colonel  and  Brevet  Brigadier  General  Hart- 
man  Bache  was  president,  was  convened  to  investigate  the  question  of  the  proper 
direction  and  length  for  the  extension  of  the  breakwater.  The  board  recom- 
mended the  adoption  of  the  plan  proposed  by  Brevet  Brigadier  General  Alex- 
ander, corps  of  engineers. 

Final  action  upon  this  project  has  not  yet  been  taken.    In  the  meantime,  the 


BEPORT  OF  THE  SECRETARY  OP  WAR.  49 

repairs  upon  tbe  present  breakwater,  and  the  completion  of  its  unfinished  por- 
tioitf,  are  in  progress. 

Contracts  have  been  entered  into,  and  it  is  probable  tbat  these  will  be  com- 
pleted daring  the  next  fiscal  year. 

The  amount  appropriated  is  deemed  sufficient. 

(See  Appendix  R  3  and  R  4.) 

4.  SURVBY  OF  THE  KBNNEBBC  RIVBK  ABOVB  OARDINKR. 

The  survej  between  Augusta  and  Shepard's  Point  was  completed,  and  plans 
and  estimates  for  the  improvement  of  the  river  were  submitted  to  Congress,  and 
an  appropriation  for  the  purpose  was  made  in  the  act  of  March  2,  1867. 

Since  that  time  the  examination  has  been  extended  below  Shepard's  Point  as 
far  as  Gardiner,  which  shows  that  some  small  amount  of  dredging  is  required  on 
two  eboals  known  as  Hinckley's  and  Brown's  Island  shoals,  and  that  a  sunken 
rock  in  tbe  channel  must  be  removed.  For  these  purposes  an  appropriation  will 
be  required  of  S3,000. 

(See  Appendix  B  5.) 

5.  IMPROVEMENT  OP   THE    KENNEBEC  RI7BR  BETWEEN  SHBPAKD'S  FOINT   AND 

AlXiUSTA. 

Tbis  work  consists  in  straightening  and  deepening,  hy  dredging,  the  channel 
of  tbe  river  through  several  shoals. 

Tbe  plan  adopted  wiH  secure  a  diannel  through  these  shoals  of  a  width  of 
seventj-five  feet  at  bottom,  and  a  depth  of  eight  feet  at  lowest  water  up  to  Hal- 
lowell,  and  seven  feet  thence  to  Augusta. 

A  contract  for  dredging  has  been  entered  into,  and  it  is  believed  that  tbe  work 
will  be  finished  during  the  fiscal  year  termiaating  June  39, 1868.  The  amount 
already  appropriated  is  deemed  suficient. 

(See  Appendix  R  6,  R  7,  and  R*  8.) 

6.   SURVEY  OF  THE  **  GUT"  OPPOSITE  THE  CITY  Of  BATH, 

Owing  to  the  contraction  of  the  channel  of  Back  river  at  the  upper  Hell 
Gate,  the  tidal  current  runs  through  this  gate  witfaTsuch  violetice  as  to  endanger 
tbe  navigaition  at  any  other  time  than  at  high  and  low  water,  except  for  steamers. 
Tbe  difficulties  are  still  ftirther  increased  by  a  large  rock  known  as  Boiler  rock, 
wbicb  lies  in  mid^hauael  some  seventy-five  yards  below  the  gate. 

The  engineer  in  charge  examined  this  rock  witk  the  aid  of  a  submarine  party. 
It  lies  in  from  three  to  four  fathoms  of  water  at  low  water,  its  highest  point 
being  only  abent  three  feet  below  the  surface  at  mean  iow  water,  and  ten  feet 
below  at  high  water.  ' 

For  the  improvement  oi  tlie  navigation  at  this  place,  the  engineer  in  charge 
TMonimends— 

1.  BoOer  Rock  to  be  removed  to  a  depth  of  12  feet,  requiring  70 

cubic  yards  of  blasting,  which,  atf  50  per  cubic  yard,  would  cost.  $3,  500  00 

2.  The  point  of  ledge  contracting  ihe  channel  at  upper  Hell  Grate 

to  be  blasted  off,  requiring  about  1,500  cubic  yards,  at  $4 6, 000  00 

3.  Deepening  tihe  bar  about  midway  between  upper  Hell  Gate  and 

Arrowsic  bridge,  so  as  to  afford  a  channel  100  feet  wide  and  10 
feet  deep  at  mean  low  water,  requiring  11,000  cubic  yards  dredg- 
ing, which,  at  -50  cents  per  cubic  yard,  would  cest 5,  500  00 

Add  tea  per  cent,  for  contingencies 1,  500  00 

Total  required  for  the  proposed  improvement . . . « 16,  500  00 


•All  of  which  could  be  profitably  expended  during  the  next  fiscal  year. 
(See  Appendix  R  9^ 
4  w Vol.  ii 
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7.   SURVEY  OP  THB  PENOBSCOT  RIVER  ABOVE  HAMPDEN. 

This  survey  is  progressing  and  will  be  completed  during  the  present  fall.  No 
report  in  relation  to  it  has  as  yet  been  received  from  the  officer  in  charge. 

8.   SURVEY  OF  UNION  RIVBB. 

A  careful  examination  of  this  river  from  its  mouth  to  Ellsworth  has  been 
made.  The  engineer  in  charge  estimates  that  for  the  improvement  of  the  navi- 
gation between  these  points  by  clearing  it  of  slabs,  edgings,  and  saw-duBt, 
removing  boulders  and  sunken  rocks,  and  erecting  five  stone  beacons,  there  will 
be  required  an  appropriation  of  $40,000,  which,  in  view  of  the  large  lumber 
trade,  he  recommends  to  be  made. 

Some  legislation  appears  to  be  necessary,  in  addition  to  the  local  laws  of 
Maine,  for  the  protection  of  this  and  other  navigable  waters  from  obstructions 
caused  by  deposits  of  the  jefuse  matter  from  these  saw-mills. 

(See  Appendix  B  10.) 

9.    IMPROVEMENT  OF  THE   NAVIGATION  OP  THE  ST.  CROIX   ABOVE    THE  LEDGB. 

An  examination  of  this  river  from  the  ledge  to  head  of  navigation,  above 
Calais,  a  distance  of  about  four  miles,  shows  that  the  improvement  of  its  nayi- 
gation  requires  its  channel  to  be  deepened  by  the  removal  of  slabs,  edgings,  and 
saw-dust,  which  for  thirty  years  or  more  have  been  accumulating  in  large 
quantities  from  the  numerous  saw-mills  above  and  near  Calais. 

The  act  of  Congress  making  appropriation  for  this  improvement  requires  tbe 
co-operation  of  the  province  of  New  Brunswick.  The  subject  was  brought  to 
the  notice  of  the  British  minister  to  the  United  States  through  the  Department 
of  State. 

(See  Appendix  R  11.) 

Rivers  and  harbors  on  the  Pacific  coast. 

Officer  in  charge,  Brevet  Lieutenant  Colonel  R.  S.  Williamson,  major  corps 
of  engineers,  who  has  under  his  orders  Lieutenant  W.  H.  Heuer,  corps  of 
engineers. 

1.    IMPROVEMENT   OF   WILLAMETTE   RIVER   BELOW    THE    CITY    OF    PORTLAND, 

OREGON. 

It  was  not  practicable  to  do  any  work  upon  this  river  during  the  winter  and 
spring. 

The  city  of  Portland  has,  during  the  two  past  years,  done  some  dredging 
with  the  view  of  deepening  the  channel  of  the  river,  and  has  provided  suitable 
dredging  and  other  apparatus. 

When  proposals  were  invited  for  doing  this  work  by  contract,  the  city  wm 
the  only  bidder  for  removing  Swan  Island  bar,  at  a  price  exceeding  the  amount 
of  appropriation  available,  and  as  the  act  of  Congress  requires  the  work  to  be 
done  by  contract  If  possible,  proposals  were  again  invited,  but  no  bidders  pre- 
sented themselves.  It  became  necessary,  therefore,  to  do  the  work  with  hired 
labor,  and  an  arrangement  was  made  with  the  city  authorities  of  Portland  to  uee 
their  machinery  free  of  charge,  provided  the  United  States  kept  it  repaired. 

At  the  date  of  the  last  report  from  the  engineer  in  charge,  August  5th,  he 
was  about  to  commence  work,  the  state  of  the  river  not  having  admitted  it 
previous  to  that  time. 

There  is  no  data  to  estimate  with  certainty  the  amount  required  for  the  com- 
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pledon  of  this  improvement,  as  there  had  been  no  work  actually  done  at  the 
date  of  the  last  report.  The  engineer  in  charge,  however,  estimates  it  roaghlj 
at  $25,000,  in  addition  to  the  amount  now  on  hand. 

Amount  appropriated  by  act  of  March  2,  1667 $30,  000  00 

Amount  expended  during  the  fiscal  year 871  49 

Additional  appropriation  required  for  the  next  fiscal  year 25,  000  00 

(See  Appendix  S.) 

2.    SURVEYS   AND   EXAMINATIONS  ON   THE   PACIFIC   COAST. 

The  acts  of  June  23,  1866,  and  March  2,  1867,  directed  the  following  sur- 
veys to  be  made : 

1.  SurVey  of  Blossom  and  Bincon  Rocks  in  the  harbor  of  San  Francisco, 
with  the  view  to  their  removal. 

2.  Survey  of  the  upper  Columbia  river,  Oregon. 

3.  Survey  of  Crescent  City  harbor. 

I.  purvey  of  Blossom  and  Rinctm  Bocks — A  report  upon  the  removal  of 
Rineon  Rock  was  included  in  the  report  from  this  office  of  January  last. 
Experiments  have  been  made  upon  Blossom  Rock  in  order  to  estimate  the  cost 
of  its  removal.  From  the  report  of  Lieutenant  Heuer,  corps  of  engineers,  who 
had  immediate  charge  of  these  experiments,  the  amount  expended  on  them  was 
$3,148  05,  and  the  quantity  of  stone  removed,  69  cubic  yards.  This  expendi- 
ture would  have  been  much  greater  but  for  the  assistance  of  the  United  States 
Coast  Survey  in  furnishing  a  vessel,  officers  and  crew.  Lieutenant  Heuer  esti- 
mates for  the  probable  cost  of  removing  Blossom  Rock,  and  which  should  be 
appropriated  for  the  next  fiscal  year,  $60,000. 

(See  Appendix  S.) 

II.  Surety  of  the  Upper  Columbia. — On  the  upper  Columbia,  no  work  has 
been  done  up  to  July  1,  owing  to  the  state  of  the  river.  A  preliminary  exami- 
nation of  thQ  river  has  been  made,  as  well  a^  all  preparations  to  prosecute  the 
work  with  vigor  after  its  commencement.  A  letter  from  the  President  of  the 
Oregon  Sieam  Navigation  Company,  giving  much  information  upon  the  eom- 
merce  and  navigation  of  the  upper  Columbia,  will  be  found  in  the  Appeudix. 

(See  Appendix  S,  S  1,  and  S  2.) 

III.  Survey  of  Crescent  City  harhor, — Colonel  Williamson  reports  upon  this 
work  as  follows :  •*  No  survey  of  Crescent  City  harbor  was  deemed  necessary, 
as  the  chart  of  this  locality  by  the  United  States  Coast  Survey  is  sufficiently  in 
detail  to  di.*tcrraine  the  position  and  extent  of  the  proposed  breakwater."  It 
should  be  3,760  feet  long,  with  a  height  .varying  between  28  and  32  feet,  and  a 
cross  section  as  strong  as  that  of  the  Delaware  breakwater.  This  would  afiord 
a  well  protected  harbor,  ample  in  area  and  depth.  The  amount  of  stone  required 
for  such  a  work  would  be  about  400,000  cubic  yards,  but  the  cost  of  putting 
this  in  place  is  so  indefinite  as  to  make  it  impossible  to  estimate  the  total  cost, 
except  very  roughly.  It  may  be  set  down  at  $2,000,000,  but  might  exceed 
largely  that  amount.  It  is  probable  that  constant  dredging  would  be  required 
to  maintain  a  proper  depth  in  the  harbor. 

The  argument  in  favor  of  a  work  of  this  kind  is,  that  Crescent  City  is  the 
only  position  between  San  Francisco  and  Cape  Flattery,  where  a  harbor  of 
reinge  can  be  made.  But  it  has  only  one  or  two  hundred  inhabitants,  and  the 
country  in  rear  is  sparsely  settled  or  in  dense  forest.  In  view  of  these  facts 
and  the  large  expenditure  for  the  construction  of  a  breakwater,  an  appropria- 
tion for  the  commencement,  at  the  present  time»  of  such  a  work  at  Cresceat 
City  is  not  recommended  by  the  engineer  in  charge. 

(See  Appendix  S  and  S  3.) 
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Public  huilditigSj  grounds,  and  worJc9  in  the  District  of  Columbia, 

Officer  in  charge,  Major  and  Brevet  Brigadier  General  N.  Michler,  corps  of 
engineers. 

Upon  the  transfer  of  public  baildings,  grounds  and  works  to  the  direction  of 
the  Chief  of  Engineers,  Major  and  Brevet  Brigadier  General  N.  Michler,  corps 
of  engineers,  was  assigned  to  their  charge,  including  the  Washington  aqaeduct. 
The  report  of  that  officer  is  appended  hereto.  Having  been  previously  charged 
with  surveys  and  plans  for  a  national  park,  and  the  selection  of  a  site  for  a 
presidential  mansion,  his  report  in  relation  to  those  subjects  is  likewise  appended. 

In  the  first  named  report  the  condition  of  the  public  works  in  the  city  of 
Washington  and  District  of  Columbia  is  stated  in  detail,  and  suggestions  are 
offered  as  to  such  further  improvements  that  are  necessary  for  the  convenience 
of  the  public  service,  the  health  of  the  inhabitants  and  the  proper  arrangemeDt 
of  the  grounds  and  avenues. 

The  bridges  across  the  Potomac  and  Eastern  Branch  have  been  placed  in 
passable  condition.     Some  of  them  require  additional  repairs. 

The  fence  around  the  botanical  garden  and  the  culvert  through  it  have  been 
completed  as  far  as  the  appropriations  will  admit. 

General  Michler  recommends  that  Tiber  creek  be  arched  over  as  far  as  the 
northern  limits  of  the  city,  and  that  certain  improvements  relating  to  the  Wash- 
ington canal  be  made. 

With  few  exceptions  the  public  squares  have  been  placed  in  excellent  condi- 
tion. Authority  is  asked  to  enclose  and  improve  several  others,  more  especially 
the  mall. 

Suggestions  are  made  in  reference  to  the  removal  of  the  public  market-honBes 
and  the  erection  of  suitable  buildings. 

The  avenues  have  been  placed  in  as  good  repair  as  the  means  provided  woold 

admit,  the  greater  amount  of  labor  having  been  devoted  to  Pennsylvania  and 

Virginia  avenues ;    on  others,  nuisances  growing  out  of  insufficient  drainage 

'have  been  abated  and  improvements  made.     General  Michler  recommends  that 

'Pennsylvania  avenue  be  repaved  with  some  one  of  the  more  recent  and  im- 

,proved  pavements,  either  of  stone  or  wood. 

The  estimated  cost  of  carrying  out  these  recommendations,  which  are  ap- 
proved, is  $713,931  88. 

(See  Appendix  T,  T  1,  and  T  2.) 

WASHINGTON   AQUEfauCT. 

• 

A  detailed  report  upon  the  different  works  completed  along  the  line  of  the 
Washington  aqueduct  is  submitted  by  General  Michler,  with  suggestions  and 
recommendations  for  the  completion  of  the  unfinished  parts  of  the  aqueduct,  at 
an  estimated  cost  of  $712,838 

The  recommendations  are  approved. 
,(See  Appendix  T  and  T  3.) 

SSurvey  of  the  North  and  Northwest  lakes. 

Officer  in  charge,  Lieutenant  Colonel  and  Brevet  Brigadier  General  W.  F. 
Baynolds,  corps  of  engineers,  assisted  by  Captain  and  Brevet  Lieutenant  Colonel 
F.  U.  Farquhar  and  Lieutenants  M.  B.  Brown,  J.  F.  Gregory,  J.  Mercur,  and 
B.  D.  Greene,  corps  of  engineers.  One  steamer  and  two  shore  parties  were 
engaged  during  the  summer  of  1866  on  Lake  Michigan,  carrying  the  surveys  of 
both  shores  to  the  southward,  and  in  executing  the  primary  triangulaiioD,  off* 
shore  sounding,  &c. 

The  work  was  carried  on  the  west  side  to  a  point  near  Two  Rivers,  WiBconsin, 
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aod  on  the  east  side  of  the  lake  to  Little  Point  an  Sable,  giving  a  connected 
sarvej  from  these  points  to  the  foot  of  Lake  Huron  and  head  of  Green  bay. 

Two  steamers  and  two  shore  parties  were  engaged  in  Lake  Superior  in  con- 
necting previous  surveys  in  Keweenaw  bay  and  at  Marquette,  in  making  recon- 
noissance  for  primary  triangulation  over  the  entire  lake,  and  in  making  a  hydro- 
grapbical  survey  from  Keweenaw  Point  to  Grand  island. 

Three  astronomical  parties  were  engaged  during  the  first  of  the  season  in  Lake 
Saperior,  and  subsequently  in  Lake  Michigan,  in  determining  the  latitudes  of  points 
by  the  aid  of  the  differential  zenith  telescopes,  and  differences  of  longitude  by 
meana  of  instantaneous  signal^,  and  also  in  reading  the  angles  of  primary 
triangles  at  some  of  the  points  occupied.  Seven  (7)  points  in  Lake  Superior 
and  eifl^ht  (8)  in  Lake  Michigan  were  occupied. 

In  the  months  of  April  and  May,  1867,  parties  on  board  three  steamers  were 
engaged  in  the  survey  of  the  St.  Glair  river,  and  the  survey  was  completed 
from  Port  Huron  to  include  the  greater  portion  of  the  delta. 

The  above  work  on  Lakes  Michigan  and  Superior  was  plotted  during  the  past 
winter,  and  comprised  twenty-six  sheets  of  antiquarian  paper,  embracing  2)72/> J> 
square  inches  of  topography  and  2,290}  square  inches  of  hydrography.  The 
St.  Clair  work  has  not  yet  been  projected,  the  parties  having  gone  into  other 
fields  immediately  upon  its  completion. 

Five  thousand  four  hundred  and  sixty-four  lake  survey  cliarts  were  distributed 
daring  the  year,  showing  an  increase  of  1,829  over  the  distribution  of  the  pre- 
vious year.  One  detail  chart  of  the  south  end  of  Green  bay,  on  a  scale  of 
one-one  hnndred  and  twenty  thousandth,  (jjAoij')  *"^  ^°®  ^^  ^^®  south  end 
of  Lake  Michigan,  including  the  Straits  of  imickiuac  and  Green  bay,  on  a  scale 
of  one- four  hundred  thousandth,  (^go^ooffO  ^^^^  ^^^^  completed  for  publication. 

The  amount  required  for  the  next  fiscal  year,  including  the  amount  withheld 
from  the  estimate  of  last  year  by  the  terms  of  the  act  of  appropriation  approved 
March  2.  1867.  is  $242,000. 

{See  Appendix  U.) 

Recannoiisances  and  explorations. 

An  officer  of  engineers  has  been  on  duty  in  each  of  the  military  divisions 
of  the  Missouri  and  the  Pacific,  and  in  each  of  the  military  departments  of  the 
Missouri,  of  the  Platte,  and  of  Dakota,  on  the  staff  or  subject  to  the  orders  of 
the  division  or  department  commanders.  The  chief  duties  of  these  officers 
have  been  reconnoissances  and  surveys,  and  the  preparation  of  sketches  and 
maps,  and  their  distribution  within  the  commands  to  which  they  were  attached. 
No  special  reports  of  operations  have  been  received  from  these  officers,  with  the 
exception  of  Major  and  Brevet  Lieutenant  Colonel  R.  S.  Williamson,  who 
reports,  in  relation  to  the  surveys  and  maps  in  the  division  of  the  Pacific,  that 
a  military  reconnoissance  was  made  of  the  country  lying  between  Fort  Churchill, 
Nevada,  and  Ruby  City,  Idaho,  with  the  view  of  furnishing  a  more  direct  wagon 
route  connecting  these  points. 

From  the  notes  of  this  reconnoissance,  and  a  similar  one  of  the  year  previous, 
a  map  has  been  made  of  that  comparatively  unknown  region.  A  reduced  copy 
of  this  has  been  published  in  a  cheap  form,  by  authority  of  the  major  general 
^mmanding  the  division  of  the  Pacific.  A  map  of  the  whole  of  California, 
Nevada,  Oregon,  and  a  portion  of  Idaho,  in  one  sheet,  and  also  a  map  of  Ari- 
zona, are  in  progress,  and  are  nearly  completed.  These  maps  will  represent  all 
the  known  portions  of  these  regions  in  much  detail. 

A  topographical  assistant  has  been  sent  by  Colonel  Williamson  to  Arizona, 
^ith  instructions  to  accompany  scouting  parties  and  trains  and  gather  such 
topographical  information  as  can  be  obtained  in  that  manner.  Two  other 
ttftisiants  have  been  sent  with  the  party  of  the  State  geologist  of  California 
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through  the  portion  of  the  State  of  Nevada  lying  between  the  37th  and  38th 
parallels  of  latitude.  From  these  verj  interesting  results  are  expected,  the 
country  being  nearly  unknown. 

Colonel  Williamson  has  been  instructed  to  report  upon  the  subject  of  organ- 
izing an  exploring  party  for  the  Colorado  river,  commencing  at  the  point  where 
the  former  exploration  terminated.  A  report  in  relation  to  such  an  exploration 
was  made  to  the  Secretary  of  War  in  May  last,  a  copy  of  which  is  hereto 
appended.     (See  Appendix  V.) 

In  accordance  with  the  third  section  of  the  act  of  Congress,  approved  March 
2,  1867,  authoiizing  the  Secretary  of  War  to  direct  a  geological  and  topographi- 
cal exploration  to  be  made  of  the  territory  between  the  Rocky  mountains  and 
the  Sierra  Nevada  mountains,  including  the  route  or  routes  of  the  Pacific  rail- 
road, instructions  were  prepared  at  the^e  headquarters  for  the  government  of 
the  geologist  appointed  to  take  charge  of  the  explorations,  (Mr.  Clarence  King,) 
whicli  have  in  view  the  examination  of  the  mountain  ranges,  rock  formations, 
detrital  plains,  soils,  saline  and  alkaline  deposits,  mines,  coal  deposits,  mineral?, 
ores,  &c.,  and  the  collection  of  all  data  for  detailed  topographical  maps,  as  well 
as  maps  of  the  mining  districts,  &c.  The  party  was  partly  organized  in  Nev 
York,  proceeded  to  California,  where  the  outfit  was  completed,  and  then  started 
for  the  field  of  operations  in  Nevada,  where,  at  the  date  of  the  latest  report,  it 
was  actively  engaged  in  prosecuting  its  labors.  The  party  will  pass  the  winter 
in  the  field  of  exploration,  and  will  resume  its  operations  as  early  in  the  spring 
as  the  season  will  admit. 

(See  Appendix  VI.) 

Much  progress  has  been  made  in  the  recompilation  of  the  map  of  the  terri- 
tory between  the  Mississippi  river  and  the  Pacific  ocean.  Valuable  results  of 
the  labors  of  the  northwest  boundary  commission  were  kindly  furnished  by  the 
commissioner,  Mr.  Archibald  Campbell,  which  have  been  used  in  the  compila- 
tion ;  also,  the  surveys  at  the  head-waters  of  the  Yellowstone  and  Missoori 
rivers  by  Brevet  Brigadier  General  W.  F.  Raynolds,  corps  of  engineers,  and 
additional  information  furnished  by  Brevet  Major  General  G.  K.  Warren,  corps 
of  engineers,  and  astronomical  positions  by  Brevet  Brigadier  General  Comstock, 
corps  of  engineers. 

The  engraving  of  the  map  has  progressed  with  the  compilation,  and  from 
time  to  time  editions  have  been  issued  for  the  use  of  the  troops  occupying  the 
country.  A  map  of  Kansas,  Texas,  and  the  Indian  territory  has  within  the 
last  year  been  compiled  and  engraved,  for  the  use  of  troops  operating  therein. 
The  general  map  of  the  country  west  of  the  Mississippi  river,  exhibiting  the 
military  departments  and  posts,  has  been  extensively  distributed  in  answer  to 
the  demand  for  it.  This  map  is  based  upon  the  map  first  referred  to  above. 
The  positions  occupied  by  troops  and  those  abandoned  have  been  verified  in  a 
great  measure  by  Brevet  Brigadier  General  Comstock  and  Brevet  Colonel  Mer- 
rill, corps  of  engineers. 

The  demand  for  maps  has  required  the  constant  application  of  the  employ<^*s 
of  the  office  in  their  preparation,  which  have  been  multiplied  either  by  pho- 
tography or  by  engraving;  of  the  former  there  have  been  printed  1,335  sheets, 
and  of  the  latter  8,708  sheets. 

Maps  of  campaigfu  and  battle-Jields. 

Two  general  maps— one  illustrating  the  campaigns  of  Lieutenant  General 
Sherman,  the  other  the  campaigns  of  Major  General  Thomas — are  in  the  hands 
of  the  engravers,  and  are  nearly  finished.  Much  progress  has  been  made  in  the 
preparation  of  the  detailed  maps  intended  to  illustrate  the  principal  campaigns 
of  the  latter  part  of  the  war.  They  should  be  published,  not  only  for  the  ex- 
planation of  the  official  reports  upon  the  great  operations  of  the  war,  but  for 
the  valuable  information  they  afford  for  military  and  civil  uses. 
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M^or  and  Brevet  Brigadier  General  N.  Michler  has  charge  of  the  preparation 
of  theee,  fiftj  in  number,  connected  with  the  operations  in  Virginia.  These 
mips  are  snbstantiallj  finished.  Colonel  Edward  Ruger,  late  of  the  volunteers, 
bafl  charge  of  the  preparation  of  the  maps  exhibiting  the  operations  of  the 
western  armies. 

Ao  appropriation  of  fifty  thousand  dollars  for  engraving  and  printing  the  most 
important  of  these  maps  is  recommended  to  be  made.  The  amount  on  hand  of 
the  appropriation  for  surveys  for  military  defences,  &c.,  is  sufficient  for  the 
present  and  next  fiscal  year,  a  considerable  balance  having  been  left  on  hand  at 
the  close  of  the  war. 

In  the  labors  of  this  office  during  the  fiscal  y^ar  I  have  been  assisted  by  the 
following  officers,  charged  with  the  direction  of  the  four  divisions  among  which 
its  duties  are  distributed : 

Foritficatioiu — Brevet  Major  General  Q.  A.  Gillraore,  Brevet  Major  General 
H.  G.  Wright,  Brevet  Colonel  J.  D.  Kurtz. 

ArmameiUt  personnel^  orders,  Sfc, — Brevet  Colonel  J.  D.  Kurtz. 

Ricer  and  harbor  improvements  and  survey St  survey  of  the  lakes,  military 
and  geographical  surveys  and  explorations — Brevet  Brigadier  General  I.  C. 
Woodruff. 

Finances,  accounts,  estimates,  lands — Brevet  Lieutenant  Colonel  W.  P. 
Craighill 

Oh  special  duty — Brevet  Major  W.  R.  King. 

Veiy  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brigadier  General  of  Engineers,  Commanding. 
General  U.  8.  Grant, 

Commanding  Armies  of  the  United  States, 

Secretary  of  War  ad  interim. 


APPENDIX  A. 

Extracts  Jrom  the  annual  report  of  Brevet  Colonel  J,  B.  Wheeler,  major  of 
engineers,  upon  the  lake  harbor  improvements  under  his  direction. 

The  assistants  in  charge  of  the  harbors  are  required  to  visit  those  under  their 
ebarge  at  least  once  during  each  month,  and  oftener  if  necessary.  They  are 
required  to  make  inspection  of  work  and  materials  offered  by  contractors,  and 
see  that  the  plan  proposed  for  the  improvement  of  the  harbor  is  strictly  complied 
with.  To  assist  them  in  these  duties  a  foreman  is  employed  at  each  harbor, 
who  keeps  a  daily  record  and  reports  weekly  to  each  inspector  the  quantity  of 
materials  received,  accepted,  rejected,  and  the  amount  of  labor  performed.  These 
reports  are  duly  entered  upon  books  of  record,  and  kept  on  file  in  this  office. 

Payments  are  made  from  time  tq  time,  generally  once  a  month,  to  contractors 
for  the  materials  furnished  or  work  done,  provided  satisfactory  progress  is  shown. 
Each  voucher  before  payment  passes  through  the  hands  of  the  assistant,  who, 
makes  a  critical  examination  as  to  the  quantities,  and  compares  them  with  his 
record  book.  All  vouchers  are  paid  by  myself,  as  the  regulations  require  the 
senior  engineer  officer  to  be  the  disbursing  officer. 

In  concluding  this  my  annual  report  for  1867,  I  would  say  a  few  words  con- 
ceraiDg  the  general  plan  of  improvement  adopted  and  the  character  of  the  esti- 
mates made.  The  plan  of  improvement  consists  in  a  system  of  jettees  or  piers, 
extending  into  deep  water,  confining  the  volume  of  river  water  emptying  into 
the  Uke.    This  plan  meets  with  the  approbation  of  all  persons.    Various  opinions, 
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however,  are  expressed  as  to  the  composition,  eonstmctiOD,  and  direction  of  the 
piers.  Again,  discussions  arise  as  to  the  length  of  the  piers — which  should  be 
longer  of  the  two,  or  whether  they  hoth  he  made  of  equal  length. 

My  opinions  are  decided  on  these  points,  as  far  as  the  general  class  of  improve- 
mentp  are  concerned.  The  plan  of  piers  composed  of  crihs  with  grillage  hottoms, 
conforming  to  the  general  principles  laid  down  hj  the  board  of  engineers,  is  the 
one  adopted  hj  me  as  fulfilling  all  the  purposes  required,  and  possessing  superior 
excellence  over  the  other  plans  proposed.  The  direction  of  the  piers  and  tbeir 
respective  lengths  admit  of  discussion.  I  am  in  favor  of  the  piers  being  parallel 
and  equal  in  length.  Their  direction  should  be  a  prolongation  of  the  last  course 
of  the  river  before  meeting  the  obstacles  thrown  up  by  the  lake,  avoiding  par- 
ticularly all  angles  or  deflections  of  the  course  as  the  stream  enters  the  lake. 
The  general  use  of  steam  power  renders  this  more  practicable  tban  in  former 
days,  when  sailing  vessels  only  were  used,  and  great  stress  was  laid  upon  wide 
entrances  and  weather  piers 

The  estimates  offered  are  generally  based  upon  the  prices  paid  for  materials 
and  labor  at  the  nearest  harbor  where  improvements  are  made,  and  are  as  close 
as  could  be  made.  Probably  materials  could  be  furnished  more  cheaply  and 
labor  would  cost  less  at  some  of  the  points  named.  I  have  thought  it  best  to 
be  safe  in  the  estimates,  by  comparing  the  cost  at  other  harbors  where  the  actual 
experiment  had  been  made  of  letting  the  work  by  contract,  and  basing  the  esti- 
mates on  these  prices. 

Accompanying  this  report  are  the  following  maps  and  tracings,  made  up  in  a 
separate  package,  viz : 

1.  Map  of  Racine  reef,  on  scale  of  ^^^^* 

2.  Tracing  of  Racine  reef,  on  scale  of  -^q^^^ 
3    Tracing  of  Racine  reef,  on  scale  of  -^-^q-q. 

4.  Tracing  of  entrance  to  harbor  of  Racine  on  scale  of  ^-soS' 

5.  Tracing  of  harbor  of  Saugatuck,  Kalamazoo  river,  on  scale  of  i-^qq- 

6.  Tracing  of  mouth  of  Menomenee  river,  Green  bay,  on  scale  of  -^^' 

7.  Tracing  of  entrance  to  harbor  of  Milwaukee,  Wisconsin,  on  scale  of  ^^^* 

8.  Plan  of  crib  32'x20'x  17'. 

The  army  regulations  require  that  "  an  engineer  superintending  a  work  or 
operation  shall  disburse  the  money  for  the  same,''  &c.  This  regulation  compeU 
me  to  disburse  money  from  twenty-four  (24)  different  appropriations,  and  to 
render  monthly  twenty-four  (24)  sets  of  accounts.  Under  the  present  law  and 
regulations  the  number  of  papers  required  are  many,  and  the  greater  part  of  xnj 
time  is  occupied  in  seeing  these  papers  properly  prepared  and  signing  them. 
Can  there  be  no  amelioration  made  in  the  law  or  regulations  that  wouM  reduce 
this  labor'  A  return  to  the  quarterly  system  of  rendering  accounts,  as  practiced 
before  1861,  would  reduce  the  labor  and  the  expense  very  materially.  If  this 
be  not  practicable,  a  division  of  the  labor  among  the  assistants  would  lighten  the 
weight  of  the  onerous  burden  now  resting  upon  me. 

Attached,  marked  A,  is  an  abstract  of  all  contracts  for  the  harbors  under  my 
charge,  with  names  of  contractors  and  prices  paid. 

Also,  marked  B,  is  an  abstract  of  the  harbors,  giving  their  locality,  amounts 
required  for  completion,  aniounts  for  next  fiscal  year,  £c. 

It  is  well  to  state  that  the  word  <'  completion ''  is  relative,  meaning,  in  this 
case,  the  completion  of  the  present  plan.  From  the  very  nature  of  things,  aud 
this  kind  of  work,  a  permanent  completion  cannot  be  expected. 

I  wish  to  return  thanks  to  the  headquarters  corps  of  engineers  for  the  prompt- 
ness that  has  ever  been  shown  in  replying  to  all  my  requisitions  and  requests. 
I  wish  to  acknowledge  the  kindness  that  Brevet  Brigadier  General  W.  F.  Ray- 
nolds,  corps  of  engineers,  superintendent  of  lake  survey,  has  shown  me  in  fur- 
nishing maps,  tracings,  and  information  upon  my  application.  Hy  assistants, 
as  named  on  page  three  of  this  report,  have  been  prompt,  active,  and  efficient, 
and  I  am  much  indebted  to  them  for  their  services. 
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APPENDIX  A 

Abstract  of  contracts  entered  into  hy  Major  and  Brevet  Colonel  J,  B,  Wheeler, 
eorps  of  engineers,  for  the  several  vforks  of  harbor  improvement  in  his  charge. 


Harbor. 


Superior  Cit7.  Win. 

Do^ 

Do 

Do 

Do 

Do 

Do 

OntODAffOD,  MSeh 

Do , 

Do 

Do 

Do 

Do 

Do 

Do 

Ea«l«  Harbor.  Mich 
Marquette,  Uieh 

Do 

Do 

Do 

Do 

Do 

Do 

Green  Baj.  Wis. 

MaDitowoe,  Wb. 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Shcbojgan,  Wi» . .  . 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

KOwankee.  Wia  . . . 


Name  of  contractor. 


Badne,  Wis. 
Do... 
Do... 
Do... 
Do... 
Do... 
Do... 
Do... 
Do... 
D«... 
Do... 


Peter  White 

do 

Coborn  Sc  Ray 

David  Smoke 

do 

do 

do 

8.  S.  Vanghn 

do 

Peter  White 

do 

Gelley  A  Weston 

do 

do 

, do 

David  Qninn 

William  FVrgniion 

do 

do 

do 

Peter  White 

do. 

Gelley  &  Weston 

WilHaraS.  Smith 

David  Smol(e 

do 

00 

do 

do 

do 

do 

Hoes  Sc  Packard 

do 

do 

John  Schutte 

John  Vilua 

do 

Dillingham  &  Co 

do 

......do 

do 

LocklieJk  Jenkins 

Sanger,  Ledlie  Sl  Corse. 
do 


Material  or  labor  contracted  for. 


, do 

do 

do 

do 

do 

J.  Kahlman. 


186fi. 

Sanger,  Liedlie  Sl  Corse. 
do 


.do. 

.do. 

.do. 

.do. 

.do. 

.do 

.do. 

.do. 

.do. 


Iron  biAU per  lb.. 

Spike per  lb . . 

Framing per  lln.  ft . . 

Twelve-in^  pine  timber per  lin.  ft. . 

Piles per  lin. ft.. 

Stone pereord.. 

BroKh per  cord.. 

Stone per  cub.  jd. . 

Brush per  cord . . 

Iron  bolts per  lb.. 

Spikes per  lb.. 

Twelve-inch  pine  timber per  lin.  ft . . 

Plank per  M,  (b.  m.).. 

Piles per  lin.  ft. . 

Framing per  lin.  ft. . 

Removal  of  rock per  cnKyd.. 

Twflve-inch  pine  timber per  lin.  ft . . 

Stone per  cvb.  yd. . 

Bmsh per  culxyd.. 

Plank per  M,  (b.  m.) . . 

Iron  bolts per  lb.. 

Spikes per  lb. . 

Framing per  lin.  ft . . 

Dredging per  cub.  yd. . 

Twelve-inch  pine  timber per  lin.  ft.. 

Twelve-inch  heailock  timber per  lln.  ft.. 

Stone per  cord.. 

Bruiih per  cord . . 

Framing per  lin.  ft . . 

Driving  piles each.. 

Placing  and  sinking  crlba 

Oak  plank per  M,  (b.m.).. 

Pine  plnnk per  M,  (b.  m.}.. 

Senntling per  M,  (b.  m.) . . 

Dredging per  cab.  y  d . . 

Iron  bolts per  lb.. 

Spikes per  lb . . 

Twel ve-ineh  oak  timber per  lin.  ft . . 

Twelve-inch  pine  timber per  lin.  ft . . 

Plank  and  scantling per  M,  (b.m.).. 

Piles,  white  oak per  lin.  ft. . 

Stone per  cord. . 

Brush per  cord . . 

Iron  bolts per  lb.. 

Spikes per  lb . . 

Framing per  lin.  ft.. 

Placing  cribs each . . 

Dredging per  cub.  yd.. 

Driving  piles per  lin.  ft.. 

Stone  in  cribs per  cub. yd.. 

Piles,  white  oak per  lin. ft.. 

Planlc,  three-incli per  M,  (b.  m.).. 

Scantling,  three-inch per  M,  (bw  m.) . . 

Twelve-inch  timber per  lin.  ft.. 

Iron  bolts  and  spikes per  lb.. 

Brush per  cord. . 

Stone per  cord . . 

Placing  cribs each . . 

Driving  piles per  lln.  ft. . 

Framing per  lin.  ft. . 

Dredging per  cub.  yd.. 


Price. 


1 
1 


9 
2 


$0  05 

05 

20 

20 

1& 

11  00 

.3  00 

3  75 

6  OO 

05 

05 

15  7-10 
18  00 

08 

16  7-10 
58  00 

1« 

25 

25 
16  00 

04} 

04{ 

10  7-10 

50 

15 

14 

50 

00 

15 
3  00 
90  00 
25  00 
18  00 
18  00 

20 

m 

13 

27 

24 
25  OO 

16 

10  00 

6  00 

10 

10 

19 
49  00 

4d 

1» 
2  70 


1» 

30  00 

30  00 

24 

10 

6  00 

13  89 

39  OO 

19 

16 

49 


comACT  or  iBBnf.—VLXPAma  to  be  paid  tob,  at  rates  fixed  bt  engineer  officer  in  charge. 


Bacine,  Wia. 
Do.  .. 
Da 
Do.  .. 
Do.  .. 
Do.  .. 
Do.  .. 


P. 


M  Danaher 

do 

do 

Ledlie  St  Corse. 

do 

B.  Nelson  Qere 
do 


Twelve-inch  timber per  M,  (b.  m.) . 

Three-inch  plank per  M,  (b.  m.) . 

Framing per  lin  ft. 

Stone per  cnb.  yd. 

BniHh per  cord. 

Iron  bolts per  lb. 

Spikes per  lb. 


$14  97 

14  97 

13* 

269 

5  40 

05 

07 

58 
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Abstract  ofcontracla — Gontitmed. 

COKTfUCT  OF  iSffJ,  ETC.— Continaed. 


Harbor. 


Name  of  contractor. 


Kenosha,  WU 

Do 

Sanger,  Ledlie  &.  Corse . 
do 

Do 

Do 

do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

OftJ^b  H.  Parker 

Do 

do 

CMcoiro.  HI 

John  M.  Corse  ... 

Do 

do 

Do 

do 

Do 

do 

Do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Mldiigan  City 

Do 

P.  A.  Slater 

do 

Do 

do 

Do 

Chapln&WeUg 

do 

Do 

Do 

J.  D.  Dolan 

Do 

do 

NewBaffalo 

Do 

Carkin  &  Kimball 

do 

Do 

do 

Do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Do 

R.  Nelson  Oere 

do 

Do 

fit.  Joseph 

Hasbroack  Sl  Conro. . . . 
do 

Do 

Do 

do 

Do 

do 

Do 

do 

Do 

do 

Soath  Haven 

Do 

GkUen  Eastman 

do 

Do 

Do 

do 

Do 

do 

Do 

R.  Nelson  Gere 

do 

Do 

Do 

Qoorge  Hannahs 

John  Roost 

Black  Lake 

Do 

do 

Do 

do 

Do 

8.  N.  Kimball 

Do 

do 

Do 

James  H.  Ledlle 

do 

Do 

Do 

James  E.  Miller 

Do 

Do 

Do 

do 

do 

Grand  Haven 

Do 

James  H.  Ledlle 

Do 

Do 

do 

Do 

Do 

Do 

Do 

Do 

do 

Material  or  labor  contracted  for. 


Piles per  lin.  ft , 

Three-inch  plank,  oak per  M,  (b.  m.). 

Three-inch  plank,  pine per  M,  <b.  m.) . 

Three-inch  scantling per  M,  (b.  m.) . 

Twelve-inch  timber,  pine per  lin.  ft . 

Twelve-inch  timber,  oak per  lin.  ft. 

Iron  bolts  and  spikes per  lb. 

Brush  in  cribs per  cord. 

Stcne per  cord. 

Driving  piles per  tin.  ft. 

Framing per  lin.  ft. 

Placing  cribs each. 

For  dredging  between  the  piers  and  for  founda- 
tions for  cribs per  cub.  yd . 

Dredging  on  bars  or  points  outside  of  propiMed 
extension per  cub.  yd. 

Twelve-inch  timber per  lin.  ft. 

Three-inch  plank per  M,(b.  m.). 

Bruuh per  cord. 

Stone per  cord . 

Delivering  and  driving  white  oak  piles each . 

Framing  and  sinking  cribs per  lin.  ft. 

Iron  bolts per  lb. 

Spikes per  lb . 

Dredging  inside  of  pier per  cub.  yd . 

Dred^ng  out«ide  of  pier per  cub.  yd . 

Twelve-inch  timber per  Hn.  ft. 

Three-inch  plank per  lin.  ft . 

Framing per  lin.  ft. 

Iron  bolts per  lb. 

Spikes per  lb . 

Stone per  cub.  yd . 

Brush percnb.  yd . 

Twelve-inch  timber per  M,  (b.  m.). 

Three-inch  plank per  M,  (b.  m.) . . 

Piles per  lin.  ft. 

Stone per  cord . . 

Brush per  cord. . 

Framing per  lin.  ft. . 

Driving  piles per  lin.  ft . . 

Dredg'g  and  ezcav'g  in  ord'ry  mat'aL  per  cub.  yd . . 

Dredg'gHudexcav'gin  hardmat'al.  .per  cub.  yd. 

Iron  bolts per  lb.. 

Iron  spikes per  lb . . 

Oak  piles each . . 

Twelve-inch  timber per  lin.  ft.. 

Brush per  cord.. 

Stone per  cord.. 

Iron  holts per  lb.. 

Iron  bolts  with  screw  and  nut per  lb.. 

Twelve-inch  timber per  M,  (b.  m.) . . 

Three-inch  plank P^fM,  (b.  m.).- 

Piles per  lin.  ft . . 

Stone per  cord.. 

BruHh per  cord.. 

Iron  bolts I. per  lb.. 

Spikes per  lb.. 

Framing per  lin.  ft. . 

Twelve-ineh  timber per  lin. ft.. 

Three-inch  plank per  M,  (b.  m.).. 

Smk  pieces,  placed per  sq.  yd.. 

Stone per  cord . . 

B  ruKh per  cord . . 

Iron  bolts  IHneh  square per  lb.. 

Iron  spikes,  6-inch .per  lb. . 

Framing per  Un.  ft  of  timber. . 

Filling  cribs  with  stone per  cord. . 

Predging  in  ordinary  material per  cub.  yd . . 

Dredging  Id  hard  pan  or  slip  clay ....  pei  cub.  yd . . 

Twelve-inch  timber per  lin.  ft.. 

Three-inch  plank perM,  (b.  m.).. 

Pine  piles per  lin.  ft. . 

Oak  piles per  lin.  ft. . 

Stone per  cord.. 

Brush per  cord.. 

Iron  t>olts per  pound . . 

Iron  spikes per  pound.. 

Framixig .* per  Un.  ft.  of  timber.. 


Price. 


10  19 
35  00 
90  00 

30  00 
•  29 

39 

10 

5  00 

13  67 
13 
16 

39  00 

37 

74 
98 

31  75 
5  74 
8  74 

1196 
lU 

m 

14i 
44 
74 
14 


13 

04* 
06i 

75 

15  00 

16  00 
08 

15  75 
290 

m 

06i 

34 

70 

04  9-10 

04  9-10 

16  00 
35 

3  00 

15  00 

10 

18 

13  25 

15  00 
08 

14  37i 
200 

04  9-10 
04  9-10 

M> 

90 

25  00 

3  70 

13  40 

3  00 

06  9-10 

15 

09 

do 

34* 
09 
22 
25  00 
08 
17 

16  94 
290 

09 
14 
11 
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Abstract  of  contracts — Continued. 

Contract  of  1867,  etc.— Gontinned. 


Harbor. 


Grand  Haven.. 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

H  aikegon 

Do 

Do 

Do 

Do. 

Do 

Do 

White  Rirer... 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Pentwater 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

P«ra  Marquette. 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

lCaiii»t«« 

Do 

Do 

Do 

Do 

Do 

Do 

Abx  Bee  Scieg  . 

Do ....... 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 


Kama  of  contractor. 


James  H.  Ledlie 

R  A.  Conolly  . . 

do 


do 

do 

do 

do 

do 

Qalen  Eaitman 

do 

do 

Liedlle  &  Cone 

do 

R.  Nelson  Oere 

Heber  Sqnier 

Thomas  L.  White 

do 

do 

Catkin  &  Kimball 

do 

do 

do 

R.  Nelson  Oere 

Fox  &.  Howard , 

P.  M.  Danaher 

do 

do , 

F.  D.  Van  Wagoner. . . 
do 

R.  Nelson  Oere , 

Hasbrouck  tc  Conro. . . 
do 

P.  M.  Danaher , 

do 

do , 

Ledlie  it.  Corse 

do 

R.  Nelson  Gere , 

Hasbrouck  A  Conro. . . 
do 

GelleyA  Weston 

do 

do 

Galen  Eastman 

do 

R.  Nelson  Gere 

H.  Starke 

Whitwood  Sl  Hnbbell . 

do 

do 

do 

, do 

do 

do 

do 

do 

do 

do 

...:.. do 


Material  or  labor  contracted  for. 


Do 


.do. 


Driving  piles per  lln.  ft. 

Twelve-bich  timber per  lln.  fU  of  timber. 

Pine  piles .\ per  lin.  ft . 

Stone per  cord. 

Brush per  cord . 

Iron  bolts  and  spikes per  lb. 

Dri vin g  piles each . 

Framing per  lin.  ft.  of  timber. 

Twelve-inch  timber per  M,  (b.  m.) . 

Three-inch  plank per  M,  (b.  m.). 

Piles per  ft. 

Stone per  cord. 

Brush per  cord . 

Iron  bolts  and  spikes per  lb. 

Framing per  lin.  ft.  of  timber. 

Twelve-Snoh  timber per  lin.  ft.  of  timber. 

Three-inch  plank per  M,  (b.m.). 

Mes p'i'r  lin.  ft . 

Framing per  lin.  ft . 

Driving  piles per  lln.  ft. 

Stone peroord. 

Brush .^ J per  cord . 

Iron  bolts  and  spikes per  lb. 

Dredging per  cub.  yd. 

Twelve-inch  timber per  lln.  ft. 

Three-inch  plank per  M,  (b.  m.) . 

Piles per  lin.  ft. 

Stone per  cord. 

Brush per  cord. 

Iron  bolts  and  spikes per  lb.. 

Framin  g perlln.ft.. 

Dredging per  cub.  yd . . 

Twelve-inch  timber *. per  lin.  ft. . 

Three-Inch  plank per  M,  (b.  m  ) . . 

Piles per  lln.  ft.. 

Stone per  cord . . 

Brush per  cord.. 

Iron  bolts  and  spikes per  lb.. 

Framing per  lin.  ft . . 

Dredging per  cub.  y d . . 

Twelve-inch  timber.* per M.. 

Three-inch  plank per  M. . 

Piles per  lin.  ft.. 

Stone per  cord.. 

Brush per  cord.. 

Iron  bolts  and  spikes per  lb.. 

Framing per  IhL  ft.  of  timber. . 

Twelve-inch  timber per  lin.  ft.. 

Three-inch  plank,  pine per  M,  (b.  m.).. 

Piles,  (30  feet  long,)  oak each.. 

Piles,  (30  feet  long,)  elm each.. 

Stone per  cord . . 

Brush per  cord.. 

Slabs per  cord.. 

Iron  bolts,  li-inch per  lb.. 

Iron  spikes,  6-in ch per  lb.. 

Driving  piles each.. 

Framing  and  building  cribs each . . 

Placing,  sinking,  and  filling eitch.. 

Dredging    in    common    earth,    sand,    or  soft 

clay per  cub.  yd . . 

Dredging  in  hard  clay  and  bard  pan.  .per  cub.  yd. . 


Price. 


$0  07i 

24  00 

10 

18  75 

I  75 

09 

1  75 

09 

12  83 

14  00 

06 

13  88 

300 

04  9-10 

12 

14  l-IO 

14  50 

07 

07 

05* 

14  90 

142 

04  9-10 

28 

19 

12  00 

08 

16  00 

6  00 

04  9-10 

14 

36 

12i 

18  00 

06 

13  98 

1  49 

04  9-10 

14 

36 

12  90 

14  00 

06 

14  88 

200 

04  9-10 

15 

18 

20  00 

5  75 

2  75 

17  00 

4  50 

250 

06 

074 

6  00 

168  00 

30  00 

35 

70 

J 
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A  1. 

Ontonagon,  Michigan, 

August  31,  1867. 

Sir  :  In  obedience  to  your  instructions,  embraced  in  the  circular  of  July  20, 
1867,  I  present  a  general  report  of  the  harbor  improvements  under  my  charge, 
which  include  Superior  City,  Ontonagon,  and  Eagle  harbor. 

I  am  not  prepared  to  report  on  Eagle  harbor.  The  first  notice  of  its  assign- 
ment to  my  care  was  received  at  Milwaukee  July  31.  and  mj  time  has  been 
fully  occupied  at  the  other  points  since  my  arrival  on  Lake  Superior.  I  will  at 
an  early  day  examine  that  harbor,  and  present  a  separate  report. 

We  will  first  refer  to  the  harbor  of  Superior  City.  This  will  be  to  some  extent 
a  repetition  of  my  communication  or  report  of  July  26,  1867,  on  the  harbor  of 
Superior  City.  This  harbor  is  at  the  western  extremity  of  Lake  Superior,  and, 
in  natural  advantages  of  location,  it  is  to  Lake  Superior  and  the  country  south  and 
west  and  northwest  what  the  harbor  of  Chicago  is  to  Lake  Michigan  and  the 
regionsin  the  same  directions.  As  a  depotfor  the  reception  and  forwarding  of  wheat 
from  places  of  production,  the  bay  of  Superior  may  eventually  become  the  greatest 
in  the  world.  The  distance  from  Superior  City  by  lake  and  canal  navigation  to 
tide  water  is  about  the  same  as  from  Chicago.  The  commerce  of  Superior  City 
is  very  small  at  present,  as  its  communications  have  never  been  opened  with  the 
country  from  the  south  to  the  west  and  northwest,  which  will  become  tributary. 

Five  different  railways,  all  having  valuable  land  grants,  are  expected  to 
terminate  at  Superior  City  or  on  the  bay  of  Superior,  viz :  The  Northern  Pacific, 
the  Mississippi  and  Lake  Superior,  (from  St.  Paul's,)  the  Lake  Superior  branch 
of  the  St.  Paul's  and  Pacific,  the  St.  Croix  and  Lake  Superior,  and  the  Portage 
and  Superior.  Hence  the  harbor  of  Superior  seems  by  far  to  be  the  most  im- 
portant on  the  lake,  and  one  of  the  most  important  in  all  the  great  chain  of  lakes. 

The  improvement  should  be  begun  and  carried  forward  in  the  most  substantial 
manner.  The  bay  of  Superior  is  the  second  widening  of  the  St  Louis  river, 
the  first  being  the  St.  Louis  b'ly  above.  Both  of  these  bays  seem  to  have  been, 
at  periods  not  very  remote,  the  proper  termini  of  the  lake,  the  points  of  land 
which  separate  the  two  bays  having  first  been  formed  by  the  united  action  of 
the  lake  and  St.  Louis  river,  and  afterwards  the  Minnesota  Point  was  formed  by 
the  same  agencies,  beginning  at  the  Minnesota  bluffs  and  extending  gradually 
to  its  present  length,  which  has  been  increased  within  the  last  six  years.  A 
similar  process  has  been  going  forward  in  the  formation  of  Wipconsin  Point  and 
bay  of  Allowes,  in  the  connection  with  the  Nemadjii  river  and  other  streams 
emptying,  into  the  bay  of  Allowes,  all  concentrated  and  flowing  through  a  cir- 
cuitous channel  from  the  bay  of  Superior  into  Lake  Superior,  between  Minnesota 
and  Wisconsin  Points.  The  St.  Louis  river  probably  discharges  at  least  five 
times  the  quantity  of  water  as  the  Nemadjii,  but  as  it  spreads  over  the  large  bay 
of  St.  Louis  and  Superior,  the  proportionate  amount  of  sediment  carried  into  the 
lake  by  the  Nemadjii  is  very  greatly  increased,  especially  in  times  of  freshets 
Buch  as  came  under  my  observation  from  the  18th  to  24th  of  July,  1867.  The 
plan  which  has  been  proposed  for  improving  the  harbor  is  to  extend  a  pier  of 
cribs  from  Wisconsin  Point  straight  into  the  lake,  in  a  nearly  northeast  direction, 
skirting  the  easterly  side  of  the  channel  for  some  distance,  then  across  the  bar 
to  sixteen  feet  depth  of  water  in  the  lake,  a  distance  of  about  two  thousand  feet. 
On  the  other  side  of  the  channel  it  is  proposed  to  place  loose  rock  along  the  in- 
side of  the  Minnesota  Point,  (or  rather  the  extension  of  the  same,  which  is 
rapidly  forming,)  for  a  distance  of  about  one  thousand  feet,  and  then  begin  the 
cnb-work  and  gradually  contract  the  channel  to  three  hundred  feet  in  width. 
This  plan  will  require  about  seven  hundred  cords  of-  loose  rock  or  filling,  and 
about  forty-three  hundred  feet  length  of  cribs,  and  about  forty-two  thousand 
yards  dredging.    The  estimates  of  this  work  are  annexed. 
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The  plan  which  I  have  recommended  in  a  former  communication  is  to  restore 
a  former  channel  of  the  St.  Louis  river  hy  cutting  across  Minnesota  Point  about 
one  and  one-fourth  mile  northwest  of  the  light-house,  thus  avoiding  the  circuitous 
channel  of  the  present  natural  entrance  and  the  sediments  of  the  Nemadjii  river 
and  a  portion  of  the  St.  Louis,  and  the  accumulations  of  sediment  which  extend 
nearlj  half  a  mile  into  the  lake. 

At  the  proposed  point  the  land  is  narrow  and  low,  being  about  two  hundred 
feet  from  the  lake  to  the  bay  shore,  and  eighteen  feet  of  water  within  six  hun- 
dred feet  of  lake  shore,  and  eleven  feet  within  the  same  distance  from  the  sliore 
of  the  bay.  I  would  recommend  an  artificial  channel  not  exceeding  two  hun- 
dred feet  in  width,  which  should  not  be  opened  for  the  passage  of  water  till  the 
crib-work  is  as  nearly  as  pos^^ible  completed.  The  sides  of  the  artificial  channel 
Bhould  be  cribbed  to  a  depth  of  at  least  twelve  feet  below  the  surface  of  the 
water ;  and  when  finished  a  part  of  the  ordinary  current  of  the  St.  Louis  river 
would  pass  through  it,  on  the  principle  that  water  will  seek  its  level  on  the 
shortest  distance,  and  thus  keep  the  channel  clear  till  the  further  extension  of 
the  cribs  into  the  lake  should  be  required.  The  effect  of  this  might  be  to  di- 
minish the  depth  of  water  in  the  present  channel,  as  it  would  divide  the  current 
with  it,  but  it  would  not  close  up,  as  it  would  still  remain  the  most  natural  outlet 
of  the  Nemadjii,  and  the  proposed  cut  would  be  insufficient  for  the  St.  Louis  in 
time  of  freshetd.  The  amount  of  work  required  for  the  full  improvement  of  the 
harbor  would  be  less  on  the  artificial  chauiicl,  and  the  facility  of  doing  it  would 
be  roach  greater  than  at  the  present  entrance.  There  would  be  no  current  to 
contend  with,  and  more  than  half  the  work  could  be  done  in  the  protection  of 
the  bay.  For  these  reasons  the  same  amount  of  work  at  the  cut  can  be  done  at 
much  less  actual  cost.  The  effect  of  projecting  piers  into  the  lake  at  either  place 
may  be  to  cause  an  abrasion  on  the  lake  shore  northwest  of  the  pier,  which  may 
in  such  case  be  remedied  by  small  jettees  into  the  lake  at  those  points.  The 
difference  of  level  of  the  water  of  the  bay  and  lake  at  the  light-house  on  the  22d 
of  July  last,  two  days  after  the  freshet  began  to  subside,  was  seventy-six  one- 
hundredths  of  a  foot.     This  caused  a  rapid  current  through  the  channel. 

By  reference  to  the  chart  the  advantages  of  the  artificial  channel  are  so  ob- 
vious that  the  subject  needs  no  further  comment.  A  good  harbor  can  be  made 
by  improving  the. present  entrance;  but  a  better  one  can  be  secured  by  the  cut, 
at  a  less  original  cost  and  less  for  future  maintenance ;  but  it  is  possible  that 
private  interest  might  be  so  effected  or  invaded  as  to  make  it  most  expedient  to 
maintain  the  natural  channel.  I  do  not  fully  understand  the  law  and  equity  of 
this  subject.  It  has  been  intimated  that  the  owners  of  property  on  the  bay  near 
the  Nemadjii  river  claim  to  furesee  damage  to  their  property  by  changing  the 
natural  outlet  of  the  St.  Louis  river;  but  if  the  public  advantages  are  very  great 
and  obvious,  it  seems  as  though  such  private  claims  could  hardly  be  maintained 
either  in  law  or  equity.  The  work  already  done  in  the  improvement  of  the 
harbor  and  materials  delivered  are  as  follows  : 

374^  cords  of  stone  deposited  along  the  inside  the  Minnesota  Point, 

at  $11  per  cord 84, 119  50 

20,200  Iba.  iron  bolts  and  spikes  delivered,  at  5  cents 1,  DIG  00 

Total 5,129  50 


It  is  expected  that  the  full  amount  of  the  present  appropriation  can  be  profit- 
ably expended  during  the  present  fiscal  year.  Dui-ing  the  next  fiscal  year  one 
hondred  and  twenty  thousand  dollars  ($120,000)  can  be  profitably  expended. 

The  following  are  the  estimates  of  the  cost  of  improving  the  harbor  on  each 
of  the  different  plans,  and  annexed  thereto  are  the  abstracts  of  contracts  and 
tables  of  commerce,  &c.    Superior  City  is  in  the  collection  district  of  Michili- 
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mackinac.  The  nearest  port  of  entry  is  Bayfield ;  the  nearest  light-house  is 
at  Raspberry  island,  which  is  a  flash  light.  There  were  no  import  duties  col- 
lected at  Bayfield  during  the  last  year.  There  were  thirty^-four  arrivalB  and 
thirty-three  departures  of  vessels  to  and  from  Superior  City  during  the  year 
ending  June  30,  1867. 

Abstract  of  contracts  Jbr  improvement  of  the  harbor  of  Superior  City. 


1st  class,  timber. 

3d  dasB,  filling. 

4tbclaM. 

5thclu& 

Name*  Of  contractors. 

Pine  per  lineal 
foot. 

Plank  per  M., 
b.  m. 

Piles  per  lineal 
foot. 

• 

I 

u 

9 
0. 

OS 

i 

OQ 

•d 

u 

•a 

E 
n 

5-3 
§1 

R.  O.  Coburn 

Centa. 
2i 

$16 

Centa. 
13 

Centa. 

Centa. 

Centa. 
SO 

CeiM. 
48 

Peter  White 

5 

5 

David  Smoke ' 

$11 

$3 

1 

Estimate  of  cost  of  improving  the  harbor  of  Superior  City  at  the  present 

entrance. 

Cost  of  one  crib  32' X  20' X  17' : 

2,  368  feet,  (lineal,)  12x  12  timber  in  the  work,  at  44  cents $1,  041  92 

288  feet  b.  m.  plank  in  the  work,  at  t25 7  20 

56  cords  stone  filling,  at  $11 616  00 

7  cords  brush  filling,  at  $3 21  00 

3  piles  driven  in  work,  say 23  88 

3, 560  pounds  iron  bolts  and  spikes,  at  5  cents 178  00 

Total 1 ,  888  00 


Cost  per  lineal  foot,  $59. 

4,  300  lineal  feet  of  crib  piers,  at  $59,  averaging  17  feet  in  depth 

and  20  feet  wide $253,  700  00 

42,  000  cubic  yards  dredging,  at  48  cents 20,  160  00 

700  cubic  yards  loose  rock,  at  $11 7,  700  00 

Add  ten  per  cent,  for  superintendent  contingencies 28, 156  00 

Total 309.716  00 


Estimate  of  cost  of  improving  the  harbor  of  Superior  City,  at  the  proposed  cult 

exclusive  of  land  damages. 

3,  000  lineal  feet  of  crib  piers,  averaging  17  feet  in  depth  and 

20  feet  wide,  at  $59  per  foot $177,  000  00 

110,  000  cubic  yards  dredging  and  excavating,  at  48  cents   ...  52,  800  00 

Add  ten  per  cent,  for  superintendent  contingencies 22,  980  00 

Total 252,  7b0  00 


• 
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Tbere  were  uo  fore^n  exports  or  imports  at  Superior  daring  the  year  ending 
Jone  30,  1867. 


DOMiSSTIC  BJLPORTS. 

Lumber,  feet,  b.  m 1 ,  879,  273 

Shingles,  feet 2/55,  000 

Laths 500,  000 

Fiah,  half  barrels 1,  478 

Cattle 170 

Furs,  bales 13 

Merchandise,  tons 28 

Respectfully  submitted: 


DOMBbTfC  IMPORTS. 

Flour,  barrels 1,  236 

Pork,  barrels 194 

Corn  meal,  barrels 273 

Salt,  barrels 362 

Corn,  bushels 2,  762 

Oats,  bushels 5,  352 

Merchandise,  tons 419 


HENRY  BACON,  Asntltmt. 


Colonel  J.  B.  Whbblbr, 

Major  of  Engineers,  U.  S,  Army. 


A  2. 

The  harbor  of  Ontonagon  is  situated  at  about  an  eqiTal  distance  between  the 
natural  harbors  of  the  Apostle  islands  and  Copper  Harbor,,  it  being  about  one 
hundred  and  sixty  miles  from  Bayfield  to  Copper  Harbor,  with  no  other  intenne- 
diate  harbor  excepting  Eagle  Harbor,  fourteen  miles  from  Copper  Harbor,  which, 
till  improved,  is  very  difficult  of  access.  There  are  no  other  intermediate  places 
where  artificial  harbors  can  be  made  to  advantage.  If  there  were  no  trade  or 
commerce,  present  or  prospective,  at  Ontonagon,  it  would  be  very  necessary  to 
improve  the  harbor  as  a  harbor  of  refuge. 

Lake  Superior,  like  the  other  great  lakes,  is  subject,  at  certain  seasons,  to 
sudden  and  violent  storms  and  gales  of  wind,  which  make  harbors  of  refuge 
not  only  desirable  but  essential  to  the  safety  of  navigation. 

It  is  very  apparent  that  one  is  a  necessity  between  Copper  Harbor  and  the 
Apostle  islanas.  The  Ontonagon  river,  from  its  month  about  one  mile,  has>  a 
minimum  depth  of  ten  (10)  feet,  and  eleven  (11)  feet  to  the  dock.  It  has  a 
minimum  depth  of  six  (6)  feet  for  about  six  miles  further  up. 

Ontonagon  is  the  commercial  centre  of  the  best  agricultural  region  of  Lake 
Superior,  though  undeveloped,  and  also  of  one  of  the  best  mining  regioue, 
which,  also,  is  partially  developed. 

The  modern  deposits  of  the  Ontonagon  rivef  have  extended  about  half  a 
mile  into  the  lake.  Through  this  bar  there  is,  at  present,  a  channel  somewhat 
circuitous,  having  about  eleven  feet  minimum  depth  of  water.  This  channel  is 
variable,  and  has  been,  for  several  years  before  1866,  closed,  so  that  vessels 
drawing  more  than  seven  feet  of  water  could  not  enter  durmg  the  years  1863, 
1864,  and  1865 

The  plan  for  improvement  adopted  is  to  extend  two  parallel  piers  of  cribs 
in  a  direction  nearjy  northwest,  two  hundred  and  M\,y  feet  apart,  and  each 
about  two  thousand  five  hundred  (2,500)  feet  into  the  lake. 

The  east  pier  will  cross  the  present  channel  and  cut  across  the  bar  for  a 
ilistance  of  about  one  thousand  feet,  to  eighteen  feet  of  water  into  the  lake. 
The  east  pier  shonld  be  extended  to  the  channel  in  the  first  place,  and  then 
the  work  should  begin  at  the  west  pier;  and  it  may  be  a  question  whether  it 
▼ill  be  best  to  extend  the  west  pier  to  its  full  length,  and  then  extend  the  east 
pier,  leaving  open  a  space  for  the  channel  to  be  closed  last,  after  a  channel  is 
uredged  through  the  bar  between  the  cribs,  leaving  the  spring  and  summer 
freshets  to  finish  the  channel.    This  position  of  piers  involves  more  expense 
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than  a  more  northerly  direction,  as  it  requires  more  length  and  more  dredging ; 
but  it  is  undoubtedly  a  more  proper  direction  for  permanence,  as  it  carries  the 
works  bcyend  the  extreme  point  of  the  bar  formed  by  the  river  deposits,  and  is 
the  best  protection  against  the  most  prevailing  winds,  which  are  from  the  north- 
east. 

The  Ontonagon  river,  for  several  miles  from  its  mouth,  is  a  sluggish  stream; 
but  it  is  subject  to  heavy  freshets  in  spring  and  summer,  which  bring  down  Urge 
amounts  of  drift-wood  and  deposits  of  sediment,  both  of  which  have  helped  to 
obstruct  the  entrance;  and  the  same  causes  may,  after  a  few  years,  make  it 
necessary  to  extend  the  piers  still  further  into  the  lake.  If  the  work  is  completed 
according  to  the  plan,  in  a  proper  manner,  it  will  make  Ontonagon  a  safe  and 
acceptable  harbor  at  all  times  during  the  navigable  seasons. 

A  small  amount  of  dredging  needs  to  be  done  inside  of  the  shore  line  to  the 
docks,  which  properly  belongs  to  private  or  local  enterprise.  There  is  no  work 
done,  in  place,  on  the  improvement  of  the  harbor. 

The  materials  delivered  are  as  follows : 

30,200  lbs.  of  iron  bolts,  at  4  cents $1,  010  00 

1,500  cubw  yards  of  stone  for  filling,  at  $3  75 5, 625  00 

1,200  lineal  feet  of  timber,  at  15/^  cents 188  40 

Total 6, 823  40 


It  is  expected  that  work  to  the  amount  of  the  present  appropriation  can  he 
done  during  the  present  fiscal  year. 

During  the  next  fiscal  year,  one  hundred  and  twenty-five  thousand  dollars 
($125,000)  can  be  profitably  expended. 

Ontonagon  is  in  tlie  collection  district  of  Michilimackiuac.  The  nearest  port 
of  entry  is  Eagle  Harbor.  The  nearest  light-house  is  at  £agle  river,  with  a 
light. 

The  revenue  collected  at  the  f)ort  of  Ontonagon  during  the  last  fiscal  year 
was  $232  68;  of  which  only  $5  50  was  from  duties.  The  n«mber  of  arrivals 
of  vessels  at  the  port  was  224 ;  departures,  225. 

With  these  remarks  I  submit  the  following  estimates,  with  abstracts  of  the 
contracts  and  tables  of  domestic  exports  and  imports. 

The  estimates  for  Ontonagon  and  Superior  are  based  upon  the  prices  of  the 
present  contracts,  and  are  for  a  thorough  execution  of  the  plans,  which  will  make 
our  work  secure  and  permanent ;  requiring  few  repairs  excepting  the  natural 
4ecay  of  the  timber  above  the  surface  of  the  water. 
Very  respectfully,  your  obedient  servant, 

HENRY  BACON,  Assisiant. 


Abstract  of  contracts  Jbr  the  improvement  of  the  harbor  of  Ontonagon. 


1st  elasi— Timber.                 ^  clasa— Iron. 

3d  claia— Filling. 

■u 

?! 

Kames  of  contract's. 

Pine,     per 
lint* al  foot. 

Plank,  per 
M.  (b.  ro.) 

u 
OQ 

Stone,   per 
cnblc  yard. 

Brnsb,  per 
cord. 

i 

1* 

<}elly  &  Weston 

S.  8.  Yanghn 

CenU, 
15  7-10 

$18  00 

CenU. 
08 

Ctnu. 

Onix«. 

16  7-10 

Oral* 

$3  75 

$6  00 

40 

Peter  White 

05 

05 

1 
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ESnilATB  OF  THE  COST  OF    IMPROVING  THB   HARBOR  OF  ONTONAGON. 

Coet  of  one  crib,  32'x20'x  17' : 

2J^  bneal  feet  of  timb^  frames  done  in  work,  at  32^ $767  23 

288  feet  b.  m,  plank,  at  $25 *,  7  20 

^i  yards  filling  stone,  at  $3  75 995  62 

7  emds  filling  brush,  at  $6 42  00 

3  piles  and  driving 24  00 

3360  pounds  iron  and  spikes,  at  5  cents 178  00 

Total 2,  0 1 4  06 

Or  t62  94  per  lineal  foot 

BSTIMATB  OF  TOTAL   COST. 

f 

5.000  lineal  feet  of  crib  piers,  at  $62  94 $314,  700  00 

40,000  eabic  yards  of  dredging,  at  40  cents 16,  000  00 

Add  10  per  cent,  for  superintendence  and  contingencies 33, 070  00  ^ 

Total 363,  770  00 

DOMESTIC  EXPORTS. 

From  the  port  of  Ontonfagon  daring  the  year  ending  Jane  30,  1867  : 

Tons. 

Copper,  1,500  tons 1, 500  • 

flay,  100  tons 100 

Fisb,  1.000  half  barrels 75 

Leather,  50  tone 50 

Poutoes,  2,000  bushels 60 

Lumber,  125  M  feet 

Sondries,  75  tons 75 

Potash,  20  tons 20 

Total  tons 1.880 

DOMESTIC   IMPORTS. 

To  the  port  of  Ontonagon  during  the  year  ending  June  30,  1867  : 

Toni. 

Flour,  4,790  barrels 526 

Lime,  420  barrels 53 

Lard,  190  barrels 30- 

Mobsses,  44  barrels 11 

01 123  barrels 19 

Pork,  278  barrels 42 

Sagu,  600  barrels 84 

Salt,  600  barrels 90 

Vbegar,  100  barrels 17 

Pue,  60  barrels 8 

Hams,  384  casks 53 

5Jail8. 160  kegs 8 

Powder,  8,200  kegs 123 

> 

5  w— — Vol,  ii 
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Tom. 

Candlee,  2,000  boxes ?0 

Corn,  2,500  bushels 70 

Oats,  17,000  bushels  . . ; 272 

Gorn-meal 250 

Sundries 1, 375 

Total 3,051 


A3. 

Milwaukee,  Wisconsin,  AuguH  31, 1867. 

Colonel  :  I  have  the  honor  to  submit  the  subjoined  report  of  Marquette  har- 
bor, Michigan. 

This  harbor  is  situated  about  170  miles  from  the  south,  at  that  point  where 
the  line  of  the  south  shore  of  Lake  Superior  changes  its  general  direction  from 
northwest  and  southeast  to  east  by  north  and  west  bj  south.  The  harbor  i^ 
formed  by  an  indentation  in  the  shore-line  of  about  a  mile  to  the  westward, 
making  a  natural  harbor  secure  from  all  winds  except  those  from  the  east  arouud 
to  the  northeast,  and  vessels  at  anchor  in  it  are,  in  consequence,  obliged  to  sail 
upon  the  slightest  indication  of  a  storm  from  these  unsheltered  directions. 
This  harbor,  therefore,  needs  the  agency  of  art  to  render  it  perfectly  secure. 

The  almost  fabulous  mineral  richness  of  peninsular  Michigan  early  attracted 
the  attention  of  capitalists,  who,  in  opening  the  mines,  unearthed  the  talisman 
that  dotted  the  shores  with  cities,  filled  the  valleys  with  the  busy  hum  of  life, 
whitened  the  lake  with  the  sail  of  vessels  bearing  to  a  market  the  prodacts  of 
the  mines,  caused  prosperity  to  smile  from  the  sterile  rock,  and  spread  the  man- 
tle of  enterprise  over  a  country  wild  and  uninviting. 

Marquette  is  a  production  of  this  genius  of  progress.  In  sailing  up  Lake  Supe- 
rior, upon  emerging  from  the  wild  loneliness  of  the  region  below,  one  is  filled 
with  surprise  and  wonder  at  the  first  sight  of  so  fine  a  town.  The  town  is 
beautifully  situated  on  a  fine  elevation  that  descends  by  gentle  slopes  to  tbe 
shores  of  the  bay.  It  has  a  population  of  about  three  thousand,  which  id 
rapidly  increasing,  and  appearances  indicate  that  about  half  of  the  buildings  have 
been  erected  within  two  years,  while  still  others  are  in  process  of  construction. 

The  streets  throughout  the  entire  day  resound  with  the  hum  of  business,  and 
in  the  evening,  when  the  iron  furnaces  pour  out  their  industrious  swarm,  thej 
have  a  most  lively  appeai-ance. 

Through  this  port  pass  the  productions  of  the  iron  furnaces,  mines,  and  ex- 
change commodities,  and,  therefore,  anything  that  may  be  done  at  this  place  for 
the  protection  of  shipping,  during  the  tempestuous  weather,  will  exert  a  most 
beneficial  influence  upon  not  only  the  tributary  country  and  attendant  commerce 
alone,  but  upon  every  vessel  that  encounters  the  fierce  storms  upon  Lake  Su- 
perior, the  largest  of  the  American  lakes. 

Marquette  is  in  railroad  communication  with  Escanaba,  and  another  road  is  in 
course  of  construction  between  Marquette  and  Ontonagon,  being  completed  as 
far  as  Lake  Michigan.  The  several  mines  upon  the  lines  of  these  roads  trans- 
port most  of  their  products  by  them  to  Marquette,  where  they  are  transferred 
to  vessels  and  shipped  for  reduction  and  manufacture  to  points  east. 

In  consideration  of  their  vast  extent,  the  iron  mines  of  this  country  comprise, 
no  doubt,  the  most  wonderful  mineral  deposit  in  the  world.  Within  tbe  last 
fifteen  years,  millions  of  tons  of  ore  have  been  excavated,  representing  fabulous 
wealth ;  yet  scarcely  any  perceptible  impression  has  been  made  upon  the  mass. 
The  ore  is  very  rich,  yielding  about  66  per  cent  of  pure  iron.  A  number  of 
furnaces  are  in  operation  in  the  vicinity  of  Marquette,  which  yidd  conaiderable 
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pig  iron ;  others  of  still  greater  capacity  are  being  built,  and  mills  for  its  further 
maoipnlation  and  manufacture  are  springing  np  on  every  side. 

Perhaps  a  better  idea  of  the  mineral  wealth  of  this  country  may  be  formed 
bj  an  acquaintance  with  the  quantity  and  valuation  of  iron  and  ore  shipped  up 
to  the  10th  of  August,  1867,  and  estimated  quantity  to  the  close  of  navigation. 

Receipts  as  above,  tons  ore,  166,497 ;  pig  iron,  15,198.  Estimated  receipts 
from  August  10  to  close  of  navigation,  tons  ore,  105,000 ;  pig  iron,  6,000.  Total 
from  Marquette  for  1867,  171,497  tons  ore,  and  pig  iron,  21,198. 

VALUATION. 

171,497  tons  ore,  at  $5 S857,  485 

21,198  tons  charcoal  pig  iron,  at  S40 847,  920 

Total ; 1,705,405 


To  this  must  be  added  the  value  of  iron  and  ore  shipped  on  estimated  quan- 
tity for  1867,  which  is  $1,165,000,  or  a  grand  total  for  the  county  of  Marquette 
of  83,370.405. 

Appreciating  the  necessity  of  a  good  harbor  at  this  point.  Colonel  W.  F.  Kay- 
nolds,  Uuit«d  States  engineers,  made  an  examination  of  this  harbor  with  a  view 
to  ltd  improvement,  and  upon  his  estimates,  S85,000  were  appropriated  by  the 
thirty-ninth  Congress  for  this  purpose. 

The  plan  of  improvement  proposed  is  to  build  a  breakwater  some  two  hundred 
feet  in  length  in  front  of  the  town,  this  breakwater  to  be  composed  of  cnbs  filled 
with  ballast  stone,  and  built  upon  either  of  the  lines  indicated  in  the  charts 
accompanying  Colonel  Raynolds's  report. 

The  charge  of  this  harbor  was  not  transferred  to  this  department  untillatc  in 
the  spring  of  this  year,  which  left  but  little  hope  of  accomplishing  much  this 
season.  The  work  was  advertised,  however,  and  the  bids  opened  and  work 
awarded  on  the  20th  of  June.    (For  an  abstract  of  bids  see  appendix.) 

The  persons  to  whom  the  award  was  made,  and  the  nature  of  their  contracts, 
1  have  also  appended.  The  point  nearest  the  light-house  of  the  two  proposed 
was  selected  and  work  commenced  as  soon  after  the  letting  as  possible,  and  has 
progressed  satisfactorily,  there  being  three  cribs  placed  up  to  the  present  time, 
aod  without  doubt,  before  the  close  of  the  season,  one  hundred  and  sixty  lineal 
feet  of  this  breakwater  will  be  completed. 

During  the  ensuing  season  I  apprehend  that  five  hundred  and  ten  running 
feet  may  be  added  to  this;  this  will  cost,  at  present  contract  prices,  $43,150  32. 
It  is  proposed  by  the  contractors  for  framing  to  continue  the  work  during  the 
winter  as  the  timber  is  delivered ;  if  this  course  is  pursued,  one  hundred  feet 
more,  costing  $22,490  16,  may  be  added  to  the  above. 

That  tliis  amount  can  be  most  advantageously  expended  in  the  further  exten- 
sion of  the  work  already  begun,  I  think  is  without  question,  since  the  location 
is  such  that  any  expenditures  for  this  purpose  will  be  of  incalculable  benefit  to 
Lake  Superior  commerce  and  navigatiou. 

Very  respectfully,  your  obedient  servant, 

JAMES  B.  QUINN, 
Lieutenant  U,  S.  Engineere. 

Major  and  Brevet  Colonel  J.  B.  Whbblbr, 

Carp$  of  Engineers* 
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Ahstraet  of  contracts Jor  improving  Marquette  harhoTf  Michigan. 


Contractors. 


Wflliun  Ferguson 
Williun  FergiiAon 
WiUUm  Ferguson 
William  Ferguson 

Peter  White 

Peter  White 

GeUe/ &  Weston. 


Nature  of  contracts. 


12-inch  square  pine  timber  per  lineal  foot 

Stone  per  cubic  yard 

Brush  per  cubic  yard 

Plank  per  M 

Iron  bolts  per  pound 

6-inch .wrought-iron  spikes  per  pound... 
Framing  per  lineal  foot 


Price. 


|0  14i 

1  25 

1  25 

16  00 

0  041 

0  04J 

0  lOj^ 

Abstract  of  materials  received  and  %ised,  labor  performed,  and  amount  paid  te 
contractor  up  to  September  1,  1867,  at  harbor  of  Marquette,  Michigan. 

Contractor :  Peter  White.  Material  received  :  20,200  pounds  of  iron.  Ma- 
terials used :  .4,296  feet  pine  timber ;  17  cubic  yards  stone ;  500  pounds  iron. 
Labor  performed:  4,296  feet  framing.  Amount  paid  to  Peter  White,  con- 
tractor, for  iron :  $984  75. 


A  4. 

MiLWAUKBB,  Wisconsin,  August  31,  1867. 

Sir:  In  obedience  to  your  instructions,  embodied  in  circular  of  20th  ultimo,  I 
have  the  honor  to  submit  the  following  report  upon  Green  bay,  Wisconsin  : 

This  harbor  is  situated  at  the  mouth  of  the  Fox  river,  and  takes  its  name 
firom  the  bay  into  which  the  river  empties.  The  towns  of  Green  Bay  and  Fort 
Howard  are  situated  upon  it,  and  are  rapidly  increasing  in  wealth  and  popula- 
tion ;  being  situated  at  the  head  of  Green  bay,  and  in  direct  communication  with 
the  interior  of  the  State,  both  by  railroad  and  water,  the  trade  of  the  northern  and 
northwestern  portions  of  Wisconsin  naturally  accumulates  at  these  points.  The 
harbor  is  deep  and  spacious,  and  protected  from  all  viojent  winds  and  storms  ;  and 
it  is  only  necessary,  therefore,  to  render  this  harbor  accessible  to  all  vessels  from 
Green  bay,  in  order  to  confer  a  great  benefit  upon  the  industry  of  the  country 
and  commerce  of  the  lakes.  With  this  object  in  view,  the  present  course  of 
Improvement  was  proposed  and  adopted. 

An  appropriation  for  the  improvement  of  this  harbor  was  made  in  1866,  of 
$30,500,  and  during  the  second  session  of  the  thirty-ninth  Congress  a  further 
appropriation  of  $15,500.  Of  this  there  has  been  expended  up  to  the  present 
time  (see  abstract  appended)  $12,447  25  in  dredging  out  the  channel  between 
Graeg  island  and  the  mouth  of  Fox  river,  and  in  opening  cut  across  Grass 
inland.  The  work  of  improving  this  entrance  was  begun  late  in  October,  1866, 
hut  owing  to  the  inclemency  of  the  weather  and  accidents  to  machinery  of  the 
dredge,  very  little  was  accomplished,  the  whole  quantity  of  earth  removed 
heing  only  1,298.5  cubic  yards ;  work  was  renewed  in  June,  1867,  on  the  south 
nde  of  Grass  island  in  seven  feet  of  water,  distant  from  the  island  about  two 
hundred  yards,  and  has  progressed  favorably,  there  having  been  removed,  up 
to  the  present  time,  thirty-two  thousand  two  hundred  and  ninety-four  yards  of 
e^b,  and  it  is  probable  that  by  the  close  of  the  working  season  a  channel 
twelve  feet  deep  and  one  hundred  feet  wide  will  be  made,  extending  from  the 
twelve  feet  water  on  the  south  side  of  Grass  island,  to  the  twelve  feet  channel 
OQ  the  north.  Already  a  strong  current  begins  to  flow  through  the  cut,  and  I 
apprehend  considerable  earth  may  be  removed  from  the  channel  by  the  freshets 
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of  the  ensuing  fall  and  spring.  In  order  to  observe  the  abrasive  effect  of  these 
freshets,  and  the  storms  of  winter,  no  protection  for  the  sides  of  the  channel  has 
been  provided.  During  the  ensuing  summer,  however,  the  dredging  will  be 
sufficiently  advanced  to  require  this  protection  to  be  commenced,  if  not  com- 
pleted. 

In  my  last  report  upon  the  improvement  of  this  harbor  (see  Appendix  to 
Chief  of  Engineers'  report  for  the  year  1866)  I  recommended  a  system  of  sheet 
piling  for  the  protection  of  the  sides  of  the  channel,  constructed  m  accordance 
with  plans  proposed  by  Oolonel  J.  D.  Graham,  and  costing,  when  completed, 
$55,416  77.  Upon  more  mature  consideration  I  am  convinced  that  although 
this  plan  possesses  the  properties  of  stringent  economy  in  first  construction,  it 
does  not  possess  sufficient  stability  to  withstand  the  violence  of  tempests,  the 
rush  of  water  during  the  period  of  freshets,  or  the  pressure  of  sand  from  the 
exterior  for  any  length  of  time ;  and  it  is,  therefore,  a  question  whether  this,  from 
its  frailty,  must  certfvaly  be  continually  undergoing  expensive  repairs,  would 
prove  as  economical,  in  fact,  as  a  structure  which,  though  costing  more  to  build, 
possesses  the  quality  of  permanency.  In  view  of  the  very  great  importance 
which  exists  of  giving  to  the  work  already  begun  as  great  a  degree  of  dura- 
bility as  possible,  with  the  least  possible  expenditure,  I  am  persuaded  to  recom- 
mend the  substitution  of  a  system  of  close  piling  for  seven  thousand  two  hundred 
and  thirty-six  feet  of  the  sheet  piling,  and  cribs,  twenty  feet  wide,  filled  with 
stone,  for  the  remaining  three  thousand  six  hundred  and  sixty- four  feet ;  one 
crib  to  be  placed  at  the  end  of  each  pier  on  the  southern  extremity,  and  the  re- 
mainder to  be  placed  upon  the  northern  extremity.  The  close  piling  to  be  con- 
structed by  driving  piles  in  juxtaposition  next  to  the  water-way;  at  a  distance 
of  twelve  feet  behind  this,  a  second  row,  at  distances  apart  of  twelve  feet ;  the 
two  rows  to  be  properly  capped,  bolted,  clamped  by  string  pieces,  and  connected 
by  ties  every  twelve  feet.  This  will  cost  (see  estimate  marked  A)  $130,947  87 ; 
the  cribs  to  be  of  the  plan  followed  in  the  harbor  improvements  of  Lake  Mich- 
igan. The  cost  of  the  ninety -two  cribs  of  this  description  used  will  be  (see  es- 
timate B)  $184,579  60.     Total  for  ihe  entire  protection,  $215,527  47. 

During  the  ensuing  year  the  whole  of  this  close  piling  and  four  cribs  at  least 
may  be  built,  and,  provided  no  unforeseen  circumstances  occur  to  prevent,  fifty 
thousand  yards  of  earth  be  removed ;  therefore,  $161,000  may  be  profitably 
expended  during  the  year  1868.  Although  this  is  a  large  sum,  we  cannot  con- 
sider it  as  exorbitant  in  comparison  with  the  immense  benefit  that  must  result 
firom  the  completion  of  this  work. 

In  the  present  condition  of  the  entrance  a  vessel  can  get  out  of  Chicago  har- 
bor loaded  with  one  hundred  tons  more  freight  than  it  can  from  this ;  and  by 
reason  of  its  tortuousness,  it  is  entirely  inaccessible  by  night,  and  dangerous  at 
all  times. 

Notwithstanding  the  many  disadvantages  of  difficult  entrance  to  harbor  and 
the  almost  total  failure  of  the  harvest  during  the  past  three  years,  the  trade  of 
Green  Bay  has  steadily  increased.  Perhaps  some  idea  may  be  obtained  of  this 
increase  by  comparing  the  niunber  and  tonnage  of  vessels  aiTiving  and  depart- 
ing last  year,  and  those  of  this : 

This  year's  arrivals,  677  vessels ;  tonnage • 139, 608 

Last  year's  arrivals,  557  vessels ;  tonnage 108,  608 

This  year's  departures,  673  vessels ;  tonnage 140,  250 

Last  year's  departures,  573  vessels ;  tonnage 107,  200 

There  are  some  fifty  vessels  sailing  from  this  port  this  year,  the  tonnage  of 
which  I  am  unable  to  ascertain.    Ten  steamers  ply  between  this  port  and  points 
on  Green  b|iy,  whose  tannage  aggregates  3,468  tons ;  and  a  number  engaged 
in  the  navigation  of  the  Fox  river,  the  tonnage  of  which  amounts  to  upwards 
of  1,000  tons. 
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I  append  an  abBtract  of  Bome  ot  the  most  important  imports  and  exports,  a 
comparison  of  which  with  that  of  last  year  shows  a  considerable  increase. 

Green  bay  is  in  the  collection  district  of  Milwaukee,  and  is  the  port  of  entry 
for  this  harbor.  The  amount  of  revenue  collected  during  the  past  year  was 
not  ascertained.  The  nearest  light-house  is  called  Long-tail  Point  light.  The 
light  is  a  fixed  white  light  of  the  fourth  order. 

In  contemplation  of  the  easier  access  to  Green  bay  that  the  present  improve- 
ment will  allow,  when  completed,  vessel  owners  are  calculating  upon  receiving 
the  freight  of  Minnesota  and  northwestern  Wisconsin  entirely  at  this  port, 
instead  of  receiving  a  large  portion  of  it  at  Milwaukee  and  Chicago,  as  at  present. 
In  consequence  of  the  crooked  channel,  and  the  difficulty  and  expense  of  navi- 
gatiog  it,  it  costs  from  three  cents  to  four  cents  per  bushel  more  to  ship  wheat 
from  this  port  to  the  same  ports  eastward. 

Improvements  are  in  progress  upon  the  Green  Bay  and  Mississippi  canal  that 
will  soon  place  this  port  in  excellent  water  communication  with  the  Mississippi 
river;  when  this  is  completed  Green  Bay  will  become  the  principal  shipping 
point  for  the  surplus  millions  of  bushels  of  wheat  of  Minnesota,  Dakota,  and 
northern  Wisconsin ;  and,  in  return,  of  the  machinery  and  tools  of  agriculture, 
goods,  furniture,  iron,  nails,  salt,  and  all  the  articles  of  merchandise  needed  in 
the  country  drained  by  the  Fox  and  Wisconsin  rivers,  and  that  of  the  upper 
Mississippi,  since  freights  from  these  places  to  Buffalo  can  be  shipped  by  this 
roate  cheaper  than  by  any  route  in  operation  or  projected. 

I  have  herein  endeavored  to  present  a  few  of  the  leading  inducements  for  the 
continuation  of  the  work  of  improvement  already  begun.  If  anything  further 
concerning  the  position  and  character  of  the  work  is  required,  I  resp^tfuUy 
refer  to  my  preceding  report  of  November  29,  1866. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

JAMES  B.  QUINN, 
Lieutenant  United  Stales  Engineers. 

Brevet  Colonel  J,  B.  Whbblbr, 

Major  Corps  of  Engineers. 


A. — Estimate  of  cost  of  close  piling  necessary  to  protect  the  sides  of  the  cut 

across  Grrass  island,  ' 

For  235,350  lineal  feet  of  white  oak  piles,  at  18  cents  per  foot $42,  363  00 

For  14,472  lineal  feet  of  12-inch  square  timber,  for  caps,  at  20  cents 

per  lineal  foot 2,  894  40 

For  21,708  lineal  feet  of  6  X  12-inch  timber,  for  stringers,  at  10 

cents  per  lineal  foot 2, 170  80 

For  7,891  lineal  feet  of  12-inch  square  timber,  for  ties,  at  20  cents 

per  lineal  foot , 1,  578  20 

For  101,017  lbs.  of  wrought  iron  bolts,  at  6  cents  per  lb 6,  061  02 

For  19,666  cubic  yards  of  brush  or  slabs,  for  filling,  at  $1  25  per 

yard 24,  583  00 

For  6,432  cubic  yards  of  stone,  for  ballast,  at  $3  per  yard 19,  296  00 

For  framing  44,071  lineal  feet  of  timber,  at  10  cents  per  foot 4,  407  10 

For  driving  7,845  piles,  at  $2  per  pile 15,  690  00 

119,043  52 
Contingencies,  at  10  per  cent 11,  904  35 

Estimated  cost  of  close  piling 130, 947  87 
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B. — Estimated  cost  of  one  crib  20' X  32^X17',  constructed  according  to  pla% 

adopted  by  Major  J,  B.  Wheeler^  U.  S.  Engineers, 

For  2,  368  lineal  feet  of  12-iach  square  timber,  at  20  cents  per  lineal 

foot $473  60 

For  3,554  lbs.  wrought  iron  bolts,  at  6  cents  per  lb 213, 24 

For  265^  cubic  yards  of  stone,  at  $3 796  50 

For  32  cubic  yards  of  brush  or  slabs,  at  $1  25  per  yard 40  00 

For  288'  B.  M.  3-inch  planks,  at  $20  per  M 5  76 

Por  6  lbs.  6-inch  wrought  iron  spikes,  at  10  cents GO 

For  framing  2,368  lineal  feet  of  timber,  at  20  cents  per  lineal  foot.  473  60 

2,  006  30 
Contingencies,  at  10  per  cent 200  63 

Estimated  cost  of  one  crib 2,  206  93 

Estimated  cost  of  92  cribs 184,  579  60 

Cost  of  close  piling 130,947  87 

Estimated  cost  of  protection 215,527  47 


Abstract  of  imports  and  exports  of  Green  Bay,  Wisconsin,  for  the  year  ending 

July  31,  1867. 


mPORTS. 


Articles. 

Quantity. 

Articles. 

Quantity. 

Tea.  chests ...... ...... ...... 

400 

600 
1,045 

505 

11,505 

1,500 

2,835 

264 
4,064 

Oil.  DOunds ................. 

2,307 

Tohftcco-  nArkfljrAfi 

Pmurs.  Dackaflfes ,,^ t- 

1,876 

Fruit.  Dackasres  .............. 

Coal,  tons .................. 

700 

'Crackers.  Dounds. ............ 

PiP^  iron,  tons » ,^^t  ,r^ 

400 

Salt.  DOUDds...... ........... 

SiruD.  barrels  ........... .... 

300 

Barley  malt,  bnshels ....«- .... 

Sncrar.  barrels....... 

500 

Stoves 

Molasses,  hosrsheads 

50 

Horse-rakes .................. 

General  mercnandise,  tons 

7,500 

Nails,  kecrs...... ...... ...... 

. ,  w- 

EXPORTS. 


Flour,  barrels 

Wheat,  bnshels 

Com,  bushels 

Oats,  bushels 

Beef  and  pork,  barrels 

Potatoes,  bushels 

Beans,  barrels 

Rye,  bushels 

Butter,  firkins 

Eggs,  barrels 

Meal  and  feed,  bags.. 

Hops,  bales 

Fish,  packages 

Beer  and  ale,  kegs .... 
Baskets 


114,500 

303, 313 

65,000 

365,915 

4,600 

7,132 

11,627 

8,000 

12,182 

335 

200,000 

93 

15,227 

5,120 

1,973 


Hides 

Wool,  bales-. 

Cattle 

Sheep 

Pelts 

Hay,  bales 

Pearlash,  casks 

Railroad  cars 

Railroad  ties 

Shingles 

Lumber,  feet 

Laths 

Staves  and  headings,  sets. 

Felloes,  sets 

Brick 


6,000 

753 

3,740 

J, 580 

2,000 

4.576 

300 

120 

100,000 

200,000,000 

40. 640, 000 

5,000,000 

10.3ri4 

5,485 

1,305.000 
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Aktraet  of  labor  performed  and  amount  paid  to 'contractor  up  to  September  1, 

1867,  at  harbor  of  Green  Bay,  WUconsin, 

Lftbor,  32,294  yards  of  dredging.    Paid  Wmiam  S.  Smith,  contractor,  (12,447  25. 


A  5. 

MiLWAUKBB,  Wisconsin,  August  31,  1867. 

Sir:  The  subjoined  report  upon  the  present  and  prospective  condition  of  the 
harbor  of  Manitowoc,  Wisconsin,  is  respectfully  submitted  in  compliance  with 
your  instructions  of  July  20,  1867.  Manitowoc,  Wisconsin,  is  situated  at  the 
month  of  the  Manitowoc  river,  which  empties  into  a  beautiful  bay  on  Lake 
Michigan,  of  some  six  miles  in  length,  and  two  and  a  half  miles  in  width ;  ex- 
cellent anchorage  is  found  in  this  bay,  and  partial  protection  from  the  fierceness 
of  northeast  and  southeastern  gales.  During  the  spring  freshets,  a  large  vol- 
ume of  water  is  projected  into  the  lake  by  the  Manitowoc  river,  sufficient  to 
maintain  an  adequate  depth  of  water  at  its  mouth,  were  it  coniined  to  a  straight 
and  nnintermpted  course  to  the  deep  water  of  the  lake. 

As  a  refnge,  the  existence  of  a  good  harbor  at  this  point  is  patent ;  it  is  the 
most  northern  harbor  upon  the  west  shore  of  Lake  Michigan  upon  which  any 
improvement  by  the  United  States  has  been  made.  It  is  twenty-five  miles  north 
of  Sheboygan,  and  eighty-five  miles  south  of  Manitou  islands,  and  is  the  only 
harbor  intermediate,  in  which  vessels  can  seek  refuge  in  tempestuous  weather. 
The  safety,  therefore,  of  the  lake  navigation  calls  loudly  for  the  completion  of 
the  works  already  begun. 

Congress,  daring  the  thirty-ninth  session,  appropriated  $45,000,  in  addition  to 
the  $*52,000  existing  for  the  improvement  of  this  harbor.  The  plan  of  improve- 
ment proposed  was  to  construct  piers  on  each  side  of  the  river's  mouth,  extend- 
ing in  a  parallel  direction  to  the  deep  water  of  the  lake ;  this  required  the  con- 
stmction  of  2,150  feet  of  pier  work,  and,  in  order  to  secure  twelve  feet  depth  of 
water  between  them,  the  removal  of  57,677  cubic  yards  of  earth. 

The  work  of  improvement  was  begun  early  in  June  of  this  year,  and  has 
progressed  satisfactorily  up  to  the  present  time.  Mr.  David  Smoke,  the  con-  » 
tractor  for  furnishing  material,  and  framing,  placing,  and  sinking  cribs,  has  con- 
etrncted  and  placed  in  position  sixteen  cribs  on  the  north  side ;  the  superstructure 
has  been  already  commenced,  and,  if  hindrances  do  not  occur,  will  shortly  be 
completed  as  far  as  the  cribs  extend ;  further  additions  will  be  made  this  fall. 
The  harbor  commissioners  (the  contractors  for  dredging)  have  removed  up  to 
the  present  time  13,955  cubic  yards  of  earth,  and  the  probabilities  are,  that  from 
S,000  to  10,000  cubic  yards  may  be  removed  between  this  and  the  close  of  the 
working  season. 

There  may  be,  according  to  the  present  contracted  prices  for  timber,  iron,  labor, 
and  dredging,  $55,000  profitably  expended  in  the  extension  of  these  cribs  and 
dredging  between  them  during  the  ensuing  year. 

The  present  depth  of  water  is  such  that  vessels  drawing  over  five  and  a  half 
feet  of  water  cannot  enter ;  when  once  across  the  bar  that  obstructs  the  mouth 
of  the  river,  ample  depth  of  water  to  meet  the  usual  requirements  of  vessels 
sailing  upon  Lake  Michigan  is  obtained. 

Notwithstanding  the  shallowness  and  tortuousness  of  the  channel  from  the 
nrer  to  the  lake,  during  the  past  year  the  exports  and  imports  of  this  place  have 
Bteadily  increased ;  and  the  commercial  lumbering,  ship-building,  and  agricul- 
tnial  interest  of  that  portion  of  Wisconsin  which  finds  an  egress  at  this  point 
We  rapidly  increased  in  wealth  and  importance. 

Perhaps  some  idea  of  this  advancement  may  be  obtained  by  an  inspection  of 
^  nomber  and  tonnage  of  vessels  sailing  to  and  from  this  harbor  during  the 
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past  year :  Arrivals,  685 ;  tonnage,  149,894 ;  departures,  689 ;  tonnage,  151,590; 
tonnage  on  stocks  at  present,  1,300.  A  tabular  statement  of  some  of  the  most 
important  exports  I  append. 

A  heavy  expense  is  incurred  in  the  loading  of  vessels  with  the  more  bulky 
of  the  articles  exported,  it  being  necessary  to  employ  lighters  for  the  purpose  ; 
whereas,  were  the  entrance  so  improved  as  to  admit  vessels,  lumber  could  be 
loaded  directly  from  the  mills^  ana  staple  produce  of  the  tributary  country  from 
docks,  instead  of  being  transferred  to  lighters,  or  hauled  to  piers,  where  they 
are  subjected  to  heavy  percentage  for  pierage  before  they  can  be  shipped. 

This  harbor  is  in  the  collection  district  of  Milwaukee,  the  latter  place  being 
the  port  of  entry.  A  light-house  stands  upon  the  bluff  near  the  entrance;  the 
light  is  a  fixed  white  light  of  the  fifth  order. 

Manitowoc  and  the  surrounding  country  is  still  in  its  infancy ;  and  a  retro- 
spective glance  at  its  past  history  leads  to  a  brilliant  hope  for  the  future ;  and 
we  feel  convinced  that,  if  the  present  plan  of  improvement  is  pursued,  inesti- 
mable benefit  must  result  to  not  only  the  local  interests  of  the  place,  but  to  the 
entire  commerce  and  navigation  of  Lake  Michigan. 
Very  respectfully,  your  obedient  servant, 

JAMES  B.  QUINN. 
Lieutenant  United  States  Engineers, 

Brevet  Colonel  J.  B.  Wheeler, 

Major  Corps  of  Engineers. 


Abstract  of  materials  received  and  usedt  labor  performed,  and  amount  paid  to 
contractors  up  to  August  31, 1867,  at  harbor  of  Manitowoc,  Wisconsin. 


Contractors. 

Materials  received. 

Pine 
timber. 

Other 
timber. 

Plank. 

Piles. 

Iron. 

Stone. 

Remarks. 

•David  Smoke .... 

Feet, 

68,998 

Feet. 

57, 814 

3,  ffl. 

Pounds. 

C.  yds. 

685 

Josenh  Vilaa 

60,  .536 

1,200  lbs.  of  spikes. 

Hero  &  Packard. 

17, 100 

John  Scheath .... 

1,890 

Materials  used. 

Labor  performed. 

Timber. 

Piles. 

Stone. 

Iron. 

Dredging. 

* 

Framing. 

Pillb 
driven. 

Cribs 
placed. 

Feet. 

48,380 

Feet. 
1,710 

Cub.  y*ds. 
685 

Pounds. 
45, 414 

13,955 

48,600 

Feet. 
1,710 

Feet. 

16 

Contractors. 

For  what  paid. 

Amount  paid. 

David  Smoke  ......................... 

Framing      stone,     timber ; 
placing  and  sinking  cribs.. 

Hero  &  Packard  ...................... 

$32,555  82 

356  ^0 

John  Scheath .. .................... 

Dredflrincr . ..... ...... ...... 

2,726  40 

Josenh  Vilas .................... ^..... 

Iron  bolts  and  spikes 

4,685  70 

40, 324  n 
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AhUract  ofs&me  of  the  principal  articles  exported  from  Manitowoc^  Wisconsin,     * 

during  past  year. 


Articles. 


Lamber feet 

Shingles 

Laiha 

Broom-haDdles '. . 

Po»te - 

Staves 

Piekete 

Wood ; cords 


Quantity. 


8,912,000 

59,  ^8, 000 

1, 544, 000 

67,000 

46,400 

64,000 

170,000 

7,264 


Articles. 


Wheat * biisbels 

Peas bushels 

Flunr barrels 

Leather rolls 

Cattle 

Butter pounds 

Sundries packages 

Fish half  barrels 


Quantity. 


78,492 

2, 170 

2,160 

],608 

748 

12,700 

14,407 

1,887^ 


A  6. 

MiLWAUKEK,  Wisconsin,  August  31,  1867. 

Sir  :  I  have  the  honor  to  eabmit  the  aubjoined  report  upon  the  harbor  im- 
proTements,  present  and  prospective,  of  Sheboygan,  Wisconsin,  in  conformity 
with  your  instractions  contained  in  circular  of  July  20,  1867. 

This  harbor  is  situated  in  the  collection  district  of  IkUlwaukee ;  the  latter  place 
being  the  nearest  port  of  entry.  Like  the  majority  ol  the  harbors  upon  Lake 
Michigan,  this  harbor  consists  of  a  portion  of  the  mouth  of  the  river  of  the  same 
name,  improved  by  artificial  means. 

The  method  of  improving  this  harbor  is  the  ordinary  one  pursued  in  similar 
places  upon  Lake  Michigan — that  of  building  piers  on  each  side  of  the  river,  ex- 
tending from  the  shore  to  the  deep  water  of  the  lake,  and  dredging  out  between 
these  piers  in  such  a  manner  as  to  secure  sufficient  depth  of  water  to  permit 
vessels  to  pass  into  the  river. 

As  to  the  vitality  of  the  towns  situated  at,  and  the  country  tributary  to,  these 
commercial  portals  depends  upon  their  efficiency,  the  maintenance  of  this  egress 
in  a  serviceable  condition  is  to  them  of  the  first  importance ;  were,  however,  local 
interests  alone  benefited  by  the  improvement  of  these  harbor  entrances,  we  might . 
Btop  here  and  insist  that  private  enterprise  should  make  the  necessary  improve- 
ments ;  but  when  we  turn  our  attention  to  the  vast  amount  of  shipping  engaged 
in  the  commerce  of  Lake  Michigan,  and  the  severity  of  the  gales  upon  this  fresh- 
water sea,  ii  becomes  of  the  gravest  importance  that  points  should  exist  upon  its 
shores  in  which  vessels  can  find  refuge  during  unfavorable  weather. 

Oiling  to  the  absence  of  any  suitable  bavs  on  the  coasts  of  this  lake,  the  gov- 
ernment is  forced  to  improve  the  mouths  of  the  largest  rivers  emptying  into  it ; 
for  when  the.  bars  generally  formed  at  the  mouths  of  these  rivers  are  once  passed 
eafficient  depth  and  extent  of  water  is  found  to  answer  all  the  requirements  of  a 
good  harbor  of  refuge. 

As  there  is  at  present  no  harbor  existing  between  Milwaukee  and  the  Manitou 
islands  to  which  vessels  can  flee  in  stormy  weather,  the  interests  of  the  com- 
munity at  large,  as  well  as  local  interests,  called  attention  to  the  necessity  of 
improvements  being  made  at  this  point ;  and  the  government,  following  the 
pohcy  that  the  safety  and  welfare  of  the  people  must  be  provided  for,  caused  an 
examination  and  survey  to  be  made,  and  appropriated  in  1865  $47,000,  and  in 
1S66  S8,000  more,  to  perfect  the  improvements  already  commenced  at  the  harbor 
of  Sheboygan. 

The  plan  of  improvement  proposed  and  approved  was  to  extend  the  north 
pier  one  hundred  and  twenty  feet,  the  south  pier  three  hundred  and  twenty 
feet,  and  to  dredge  between  the  piers  to  a  depth  of  twelve  feet.  Work  was  be- 
gun upon  the  harbor  early  in  June  of  this  year,  and  has  progressed  satisfactorily, 
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under  the  circanr  stances  up  to  the  present  time»  and  I  apprehend,  if  no  farther 
accidents  occnr,  the  improvement  will  he  completed  by  the  close  of  the  working 
season. 

The  existence  of  a  bed  of  qaicksand,  upon  which  the  cribs  were  necessarily 
placed »  has  occasioned  considerable  unforeseen  expense  and  difficulty  to  retain 
the  cribs  in  place  and  keep  them  ballasted  properlj  since  they  were  sunk.  I 
think  S2|000  will  repair  all  deficiencies,  however. 

I  caused  a  few  lines  of  soundings  to  be  taken  in  the  prolongation  of  the  new 
pier,  and  find  that  some  few  changes  have  occurred  since  the  last  survey,  though 
not  unexpected,  there  merely  having  been  some  slight  accretion  upon  the  bar  off 
the  entrance. 

As  the  original  plan  was,  I  believe,  to  extend  the  piers  to  the  curve  of  twelve 
feet  water,  it  will  be  necessary  to  do  this  to  extend  the  pier  across  this  bar  Ijiog 
in  front  of  the  entrance ;  this  will  require  an  additional  four  hundred  and  sixteen 
feet  of  piering,  as  the  pier  will  project  some  distance  into  the  lake.  I  think  it 
advisable  to  increase  the  width  of  the  cribs,  of  which  it  would  be  composed,  to 
twenty-five  feet,  as  such  cribs  are  more  stable,  on  account  of  their  extended  base 
and  increased  weight. 

To  give  a  water  way  of  twelve  feet  in  depth  between  these  piers,  it  will  be 
necessary  to  remove,  by  dredging,  fifteen  hundred  cubic  yards  of  earth;  this, 
added  to  the  cost  of  piering  and  incidental  expenses,  gives  $49,026  38  as  the 
sum  required  to  complete  %iis  extension.     (See  estimates  ) 

The  completion  of  this  extension  will  secure  a  safe  and  commodious  harbor, 
with  flattering  prospects  of  remaining  so  for  a  number  of  years. 

I  am  informed  that  vessels  passing  through  the  straits  on  their  way  to  Chicago 
and  Milwaukee,  after  leaving  the  Manitou  islands,  steer  direct  for  the  Sheboygan 
light-house;  the  probabilities  are,  therefore,  that  vessels  passing  to  and  fro 
between  points  south  and  the  Manitou  islands  would  naturally  sail  close  to  this 
point,  and,  in  the  event  of  stormy  weather,  would  seek  shelter  in  it. 

During  the  past  year  7,496  vessels  passed  the  light-house.  This  light  is 
situated  on  Sheboygan  north-point,  about  one  mile  north  of  the  harbor;  it  is  a 
fixed  white  light  of  the  fifth  order.  This  light  being  situated  north  of  the  har- 
bor, no  account  is  kept  of  the  number  of  vessels  sailing  between  this  port  and 
points  south,  nor  of  the  vessels  passing  in  the  night;  so  the  number  reported  is 
rather  incomplete.  • 

During  the  past  year  there  cleared  from  this  port  1,114  vessels,  the  tonnage 
of  which  I  have  been  unable  to  ascertain. 

I  append  an  abstract  of  some  of  the  most  important  imports  and  exports,  a 
comparison  of  which  with  that  of  preceding  years  will  show  a  decided  increase. 
These  tables  are  interesting  from  the  fact  that,  as  the  commerce  of  a  place  is  the 
exponent  of  the  thrift  thereof,  they  will  indicate  with  considerable  accuracy  the 
importance  of  this  place,  and,  by  comparison,  the  rapidly  increasing  producing 
qualities  of  the  tributary  country,  which  needs  but  the  stimulus  of  a  good  harbor 
to  ship  from  to  make  much  more  rapid  strides  in  wealth  and  importance,  and  I 
therefore  have  no  apprehension  that  any  money  that  might  be  expended  in  the 
improvement  of  this  harbor  would  not  result  in  incalculable  advantage  to  general 
as  well  as  local  interests. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

JAMES  B.  QUINN, 
Lieutenant  United  States  Engineers. 

Brevet  Colonel  J.  B.  Whbblbr, 

Major  Carps  of  Engineers. 
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Ahttract  qf  9ome  of  the  most  important  imports  and  exports  at  the  harbor  of 
Sheboygan^  Wisconsin,  for  the  year  eroding  June  30,  1867. 


IMPORTS. 


Articles. 


Herchandise packages.. 

Lumber leet.. 

Green  hides 

Nails keg^.. 

Cod tons.. 

Oato bushels.. 

Wood cords.. 

Batter tubs.. 

Flonr barrels.. 

Wheat bushels.. 

Wool pounds.. 

Epgs .barrels.. 

Waffon  stuff packaf^es.. 

Packing barrels.. 

Fwh barrels.. 

Cattle  and  sheep head . . 

Peas bushels.. 


Quantity. 


36,872 

413,000 

3,819 

1,758 

306 

7,722 


Articles. 


Apples  and  sundries . .  packages . 

Bark cords. 

Iron bundles. 

Salt barrels. 

Com bushels. 


Quantity. 


4,806 
11>7 
5, 557 
4,227 
9,212 


EXPORTS. 


2,416 

3,370 

24,223 

173,769 

110,281 

488 

24,187 

10,769 

861 

1,374 

6,254 


Ashes casks. 

Laths 

Chair  stuff packages . 

Wooden  shoes pairs. 

Bricks 

Beer ^ barrels. 

Lime barrels. 

Haj ^ tons. 

Cheese pounds. 

Hogs head. 

Sundries packages. 
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1,065,000 

445 

2,000 

119,000 

541 

205 

46 

29,000 

197 

13, 242 


Ahttract  qf  jnat-erials  received  and  used,  labor  performed,  and  amount  paid  to 
eontractarst  up  to  September  1,  1867,  at  harbor  of  Sheboygan,  Wisconsin, 


MATERIALS  RECEIVED. 

Contractors. 

Timber. 

• 
Plank. 

Piles. 

Stone. 

Brush. 

Tron. 

Pine. 

Other. 

Sanirer.  Ledlie  Sl  Corse 

Fut, 

Ftet. 

Fut. 

Feet, 

Cords. 

Cords. 
99 

Lbs. 
47,011 

Bilhofrham  &,  Co 

11,428 

17,021 

3,716 

1,830 

Locklin  &,  Jenkins 

5261 

'     MATERIALS  USED. 

LABOR  PERFORMED. 

• 

1 

Timber. 

Piles. 

Stone. 

Iron. 

Dredging. 

Framing. 

Piles 

driven. 

Cribs 
placed. 

Feel. 
29,917 

Feet, 

840 

Cords, 
452 

Lbs, 
31,340 

C«(.  yard. 
18,096 

Feet. 
29,917 

28 

13 
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CoDtroctors. 

For  what  paid. 

A^moontpaid. 

Sanger,  Ledlie  &  Cone  . . 

Brash,  iron,  dredging,  framing,  and  placing  cribs 
and  drivin&r  niles 

114.480  53 

Dillingham  &  Co 

Locklin  &  Jenkins  ...... 

Timber.  nlanK  scantliner.  and  niles .... .......... 

6, 82<)  :I7 

Stone 

4,5*^0  00 

COST  OF  ONE  CRIB  32'  X  ^S'  X  ^' 
Estimate, 


Materials. 

Quantity. 

Rates  paid. 

Amount 

4  oak niles 

120  running  feet 

2,6d7  running  feet 

710  running  feet 

288  feet,  board  measure . . 

16  cts.  per  r.  foot  . . . 
27  cts.  per  r.  foot . . . 
24  cts.  per  r.  foot . . . 
♦25  per  M 

Si9Sn 

12-inco  square  timber, oak.. 
12-inch  square  timber,  pine. 
3-inch  nlank...... 

72^19 
170  40 

7  20 

Iron  bolts 

3.880.97  Dounds  .... .... 

10  cts   n«r  Ih     

38!;  09 

Iron  sDiiies 

6  pounds 1  10  cts.  per  lb 

89  cords $10  per  cord 

10  cords |6  per  cord 

120  running  feet '  19  cts.  per  lin'l  foot . 

3,407  running  feet i  19  cts.  per  lin*l  foot . 

CO 

Stone  ball  as  tin  GT 

890(11 

Brush  for  intervals 

Dri vincT  niles  ...... ....... 

60(11) 
22  ^) 

Framing 

6t^l  40 

Cost  of  material  for  one  crib 

Cost  of  material  for  thirteen 
Dredcrin&r  1,500  cubic  yards. 

2, 966  .« 

prilifl 

38.5^  44 

at  40  centff  iMr  cubic  vard. 

6,  OtK)  (H) 

Contingencies  of  10  per  cent 
Total  cost  of  improve 

44,569  44 

4,456  94 

ment 

49  026  38 

A  7. 

*  MiLWAUKRE,  Wisco.Nsi.\,  September  I,  1867. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  on  Milwaukee 
harbor : 

The  harbor  of  Milwaukee,  Wisconsin,  is  one  of  the  best,  and  next  to  Chicago 
harbor,  the  most  important  on  the  west  shore  of  Lake  Michigan.  From  the  form- 
ation of  the  shore  it  is  well  protected  from  some  of  the  severest  winds,  and  is 
not  liable  to  be  soon  obstructed  bj  the  formation  of  a  bar  at  its  mouth.  The 
freshets  in  the  spring  are  also  of  service  in  helping  to  keep  open  the  mouth  of 
the  harbor.  The  harbor  was  sounded  in  April  of  this  year  immediately  before, 
and  in  June  immediately  after,  the  freshets,  and  the  soundings  show  that  the 
bar  was  moved  considerably  out  into  the  lake. 

The  harbor  is  now  in  a  good  condition,  the  only  work  at  present  being  done 
in  the  filling  of  the  old  cribs  with  stone;  this  work  will  be  finished  about  the 
15th  of  September. 

The  harbor  can  bo  further  improved  by  extending  each  pier  three  handred 
and  twenty  feet ;  this  will  probably  be  the  only  improvement  necessary  for  many 
years,  except  the  repairs  needed  on  the  old  pier,  and  perhaps  occasionally  a  little 
dredging. 

This  extension  is  necessary ;  for  the  bar,  though  forming  slowly,  will  in  course 
of  time  obstruct  the  entrance  if  nothing  be  done  to  prevent  it,  and  if  the  work 
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be  delayed  it  will  cost  more  when  it  is  done,  because  the  bar  will  have  to  be 
dredged  away,  thns  incurring  an  expense  not  necessary  now. 

As  the  extension  will  in  many  places  be  in  fourteen  or  fifteen  feet  of  water, 
the  cribs  composing  it  will  have  to  be  tiiirty-two  feet  long,  twenty -five  feet  wide, 
and  twenty  feet  higb. 

The  following  is  an  estimate  of  tbe  cost  of  one  of  such  cribs,  the  prices  taken 
are  the  same  as  tbe  present  contract  prices  at  Racine,  Wisconsin : 

3,378  running  feec  of  12-incb  square  timber,  at  24  cts 810  72 

288  feet  of  3-incb  plank,  at  $30  per  M 8  64 

3,880  pounds  of  iron  bolts,  at  10  cts 388  00 

6  poands  of  iron  spikes,  at  10  cts  60 

90  cords  of  stone,  at  $12  80 1, 152  00 

10  cords  of  brush,  at  $6 60  00 

3,378  feet  of  framing,  at  17  cts 574  26 

2,  994  22 
Add  10  per  cent,  for  contingencies 299  42 


3,  293  64 


As  the  extension  will  consist  of  twenty  cribs,  the  wbole  cost  will  be  $65,872  80. 
The  following  information  was  obtained  from  Mr.  C.  L.  Sholes,  collector  at  this 
port  : 
Customs  collected  daring  the  year  ending  June  30,  1867,  $83,815  19. 
All  customs  for  this  district  are  paid  at  Milwaukee. 

Amount  of  exports  during  same  time $750,  901 

Amount  of  imports  during  same  time 75,  990 

Number  of  vessels  arrived 3,  761 

Number  of  vessels  cleared , 3,  687 

The  business  of  this,  as  well  as  of  all  other  ports  in  the  district,  is  rapidly  and 
uniformly  on  the  increase. 

The  amount  collected  in  duties  is  no  particular  indication  of  the  importance  of 
a  place  or  port,  as  many  places  of  much  less  importance  generally  than  Milwaukee 
collect  much  more  duties. 

The  light-bouse  is  located  at  the  north  point  of  Milwaukee  bay,  in  latitude, 
north,  430  02'  24",  longitude,  west,  87°  54'  08."  The  light  is  fixed,  varied  by 
fishes  at  intervals  of  two  minutes,  and  is  visible  fourteen  nautical  miles.  The 
color  of  the  tower  is  yellow,  and  its  height  is  twenty-eight  feet ;  height  of  light 
above  sea  level,  one  hundred  and  two  feet ;  the  lens  is  of  the  fourth  order ;  the 
light-house  was  built  in  1855. 

North  cut  beacon  is  situated  at  the  extreme  end  of  North  harbor  pier,  in  lati- 
tude, north,  43°  01'  37",  longitude,  west,  87^  53'  59".  The  fog  signal  is  a  horn ; 
tbe  light  is  a  fixed  red  one,  and  is  visible  eight  nautical  miles  ;  the  height  of  the 
tower  is  thirty-six  feet,  and  height  of  light  above  sea  level,  forty -eight  feet ;  the 
lens  is  of  the  sixth  order. 

Annexed  is  a  tabular  statement  of  work  done  and  material  received ;  also, 
abstract  of  contracts  and  abstract  of  bids. 
Very  respectfully, 

D.  B.  HEAP,  Captain  of  Engineers. 

Major  and  Brevet  Col.  J.  B.  Wheeler, 

Corps  of  Engineers, 
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Abstract  of  contract  Jar  improving  Milwaukee  harhorl  Wiscontim. 


Contractor. 

Nature  of  contract. 

Price. 

Valentine  Knhlman 

Stone,  ner  cnbic  yard  ............... 

12  70 

▼"  ■ " 

Abstract  of  materials  received  and  used,  labor  performed,  and  amount  paid  to 
contractors,  up  to  the  1st  of  September,  1867,  at  harbor  of  Milwaukee,  Wis- 
consin, 


Contractors. 

Stone 
received. 

For  what  paid. 

Amount  paid. 

Remarka. 

y.  Kuhlman 

Cubic  yds, 
3,327 

Stone 

18,601  74 

All  the  stone  has  been  put 
in  the  cribs  that  has  been 
received. 

The  following  is  an  abstract  of  the  bids  opened  on  June  27, 1867,  for  frirnisb- 
ing  the  stone  at  Milwaukee : 

1.  Thos.  Duffj,  to  furnish  the  stone  and  fill  the  cribs  at  $2  80  per  cubic  yard. 

2.  Hasbrouck  &  Conro,  to  furnish  the  stone  and  fill  the  cribs  at  $13  per  cord. 

3.  Hunt  &  Rassiter,  to  furnish  the  stone  and  fill  the  cribs  at  $2  85  per  cubic  yard. 

4.  J.  D.  Dolan,  to  furnish  the  stone  and  fill  the  cribs  at  $2  73  per  cubic  yard. 

5.  y.  Kuhlman,  to  furnish  the  stone  and  fill  the  cribs  at  $2  70  per  cubic  yard 


A  8. 

Milwaukee,  Wisconsin,  September  1,  1867. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  of  the  harbor  of 
Racine,  Wisconsin : 

This  harbor,  situated  at  the  mouth  of  Root  river,  is  of  considerable  importance. 
Racine  being  next  in  importance  and  wealth  to  Milwaukee,  and  a  considerable 
amount  of  trade  passing  through  it,  makes  it  necessary  to  keep  the  harbor  in  a 
state  of  thorough  repair. 

In  August,  1866,  there  was  a  contract  made  to  dredge  out  the  harbor  to  a 
depth  of  twelve  feet ;  this  has  been  nearly  completed ;  at  the  same  time  there  was 
a  contract  made  to  construct  two  hundred  and  fifty-six  feet  of  pier  work,  which 
was  placed  on  the  end  of  the  south  pier,  and  is  now  nearly  completed,  all  the 
cribs  being  sunk,  and  the  superstructure  only  to  be  finished . 

On  June  27,  1867,  a  contract  was  let  to  construct  four  hundred  and  sixteen 
feet  of  pier  work.  It  is  the  intention  to  add  this  to  the  north  pier.  If  ibis  be 
done,  the  south  pier  should  be  extended  an  equal  length,  then  both  piers  will 
reach  water  twenty  feet  deep,  and  the  harbor  will  not  probably  need  any  additional 
improvement  of  magnitude  for  years. 

The  cribs  composing  this  extension  should  be  thirty-two  feet  long,  twenty -five 
feet  wide,  and  average  twenty  feet  high. 

Such  a  crib  will  cost  as  follows : 

3,  378  running  feet  of  12-inch  square  timber,  at  24  cts S810  72 

3,378  running  feet  of  framing,  at  17  cts 574  26 

288  feet  of  3-inch  plank,  at  $30  per  M 8  64 

3,880  pounds  of  iron  bolts,  at  10  cts.  per  pound 388  00 
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(  pmda  of  iron  spikes,  at  10  cts.  per  pound 60 

90  cords  of  stone,  at  $12  80  per  cord 1,152  00 

JO  eords  of  brash,  at  <6 60  00 

2,994  22 
Add  per  emit  for  contingencies 299  42 


3,293  64 


TlmteRi  cribs  will  then  cost  S42,817  32. 

There  is  a  sunken  reef  about  three  miles  from  shore,  on  which  it  would  be 
adviBsble  to  build  a  light-house  as  a  protection  to  shipping. 

Annexed  is  a  report  of  the  exports  and  imports ;  abstracts  of  the  contracts 
of  August,  1866,  and  June,  1867  ;  abstract  of  bids  in  June,  1867 ;  and  tabular 
lUtetncpt  of  work  done  and  paid  for,  and  material  received,  up  to  1st  September. 
Very  respectfully,  your  obedient  servant, 

D.  B.  HEAP,  Captain  of  Engineers. 

Kajor  and  Brevet  Col.  J.  B.  Whbelbr, 

Corps  of  Engineers, 


Racine  is  situated  in  district  of  Milwaukee,  and  is  itself  a  port  of  entry.  There 
»  a  ^fd  whitelight  in  the  light-house ;  the  lens  is  of  the  fifth  order,  and  shows 
at  an  elevation  of  forty-seven  and  a  half  feet  above  the  lake,  (less  lake  rise  since 
1S66.)    The  following  are  the  imports  and  exports  in  the  year  1867 : 


IMPORTS, 


Lumber,  feet  B.  M 2.5,805,600 

Uths,  number 2,  090,  000 

Shingles,  number 6, 236,  000 


Cedar  posts,  number . . . 
Railroad  ties,  number... 

Cords  of  wood. 

Cords  of  bark 

Cords  of  bolts. 

Piles 

Cords  cut  stone 

Cords  rough  stone 


66,  050 

22.  713 

1,520 

2,262 

423 

3,600 

200 

40 


Tons  of  coal 

Tons  of  pig  iron 

Barrels  of  salt 

Barrels  of  water  lime. .  • 

Staves 

Kegs  of  powder 

Boxes  peaches 

Barrels  apples 

Telegraph  poles 

Packages  merchandise . . 
Hoops 


11,  452 
530 

28,  572 
1.400 
5,525 
200 
950 
388 
400 

11, 156 

14,  000 


Five  hundred  and  thirty-two  sailing  vessels  arrived  at,  and  five  hundred  and 
fixty  cleared  from,  Racine.  Forty-two  steam  vessels  arrived  and  cleared.  Two 
and  three  steamboats  per  day  stop  at  Racine  during  eight  months  of  the  year. 

The  revenue  collected  at  Racine  is  for  entrance  and  clearance  dues.  It 
laoimted  to  S584  75  during  1866 ;  and  from  Ist  January,  1867,  to  1st  July, 
1967,  to  $176. 

The  exports  are  as  follows : 

Bnebels  wheat    841,  759 

Bushels  com 555,981 

Bulicls  oats 560,  739 

Barrels  flour 17,  310 

Barrels  beef 155 

Tom  hay 694 

Taos  miU-feed 147 

6  w— — Vol  ii 


Tons  scrap  iron 145 

Barrels  corn  meal 2,300 

Sacks  wool 287 

Ban'els  lime 150 

Barrels  salt 185 

Barrels 5,  107 

Bricks 135,  500 
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The  following  is  the  abstract  of  bids  for  the  work  at  Bacine,  which  was  let 
on  27th  June,  1867  : 

1.  Hunt  &  Rasaiter,  Milwaukee. — Stone,  $2  72  per  cubic  yard ;  brush,  $1 24 
per  cubic  yard ;  framing,  17  cents  per  lineal  foot. 

2.  Ledlie  &  Corse. — 12-inch  square  timber,  21 J  cents  per  lineal  foot;  pine 
plank,  820  per  M. ;  iron  5  4-10  cents  per  pound ;  spikes,  12  cents  per  poond; 
stone,  $2  69  per  cubic  yard ;  brush,  $5  40  per  cord ;  framing,  10  cents  per 
foot;  sinking  and  filling  cribs,  $110  each  crib;  delivering  piles,  19  cents  per 
lineal  foot ;  driving  piles,  17  cents  per  lineal  foot. 

3.  Patrick  M.  Danaher,  of  Ludington,  Michigan. — 12-inch  square  timber, 
$14  97  per  M. ;  plank,  $14  97  per  M. ;  stone,  $14  90  per  cord;  iron  bolts,  5} 
cents  per  pound  ;  framing,  Idf  cents  per  lineal  foot. 

4.  R.  Nelson  Gere,  of  Syracuse,  New  York.— Iron  bolts,  5  cents  per  potrnd; 
iron  spikes,  7  cents  per  pound. 

5.  M*  V.  Thompson,  of  Geddes,  Onondaga  countj.  New  York. — ^Iron  bolU, 
4J  cents  per  pound  ;  iron  spikes,  7  cents  per  pound. 

Remarks. — Mr.  Thompson's  bid  was  rejected  as  informal,  he  famishing  no 
guarantee. 


Abstract  of  contracts  for  imjrroving  the  harbor  at  Racine,  Wisconsin, 

CONTRACTS  OF  AUGUST,  1866. 


Cpatraotors. 

Nature  of  contract. 

Price. 

James  V.  Sanfrer...... ........ 

White  oak  niles.  ner  lineal  foot ............ 

10  19 

James  H.  Ledlie ............... 

Plank  per  thousand,  board  measure,  3-inch.. 

Scantling  per  thousand,  board  measure. 

Square  timber,  12-inche8,  per  lineal  foot 

Iron  bolts  and  soikes.  ner  lb.... 

30  00 

John  M.  Conw. . .».t  ,  ..t-t.,  .... 

30  00 

24 
10 

Brush  in  cribs,  ner  cord .................... 

600 

Stone  in  cribs,  ner  cord .................... 

]3e9 

Piacine  cribs  each........................ 

39  00 

DriviufF  niles.  ner  lineal  foot . . .............. 

19 

Framinar.  ner  lineal  foot .................... 

16 

Dredfirinflp.  ner  cubic  Tard. . ................ 

49 

Repairs  to  be  paid  for  at  rates  fixed  by  engineer  officer  in  charge. 

CONTRACTS  OF  JUNE,  1867. 


Contractors. 

Nature  of  contracts. 

Price. 

P.  M.  Danaher 

12*inch  sanare  timber  ner  M.  b.  m. ......... 

114  97 
14  97 

P.  M.  Danaher 

3-inch  nlank  ner  M.  b.  m. ......  ---.. ...... 

P.  M.  Danaher 

FraminflT  ner  lineal  foot  of  timber. ... ....... 

13! 

Ledlie  &>  Corse ................ 

Stone  ner  cubic  yard ...................... 

se9 

Ledlie  Sl  Corse ................ 

Brush  per  cord 

5  40 

fi.  Nelson  Gk>re>. 

Iron  bolts  ner  nound.... 

5 

fi.  Nelson  Gore 

Iron  spikes  per  pound ..................... 

7 
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AUtract  of  materiah  received  and  used,  labor  performed,  and  amount  paid  to 
eontractOTM  up  to  September  1,  1867,  at  harbor  of  Racine,  Wisconsin. 


ContnclofR. 

Material  leceived. 

Pine 
timber. 

Piles. 

Stone. 

Brush. 

Iron. 

8»PB«r,  Ledlie &  Conw 

Feet. 

20,a57 

No. 
11 

Cords. 
629 

Cords. 
139 

Pounds. 
27,316. 

• 

Materials  used. 

Labor  performed. 

Pine 
timber. 

Files. 

[Stone. 

Iron. 

Dred^ng^. 

Framing^. 

Cribs 
placed. 

Fut. 

20,857 

No. 

11— 330  feet 

Cords. 
240 

Pounds. 
18,000 

Cub.  pirds. 
5,962 

Linenlfeet, 
13,129 

8 

Contractors. 


James  T.  Sanger. 
James  H.  Ledlie.. 
John  M.  Corse  . . . 


For  what  paid. 


Iron,  timber,  stone,  brush, 
dredging,  and  framing.. 


Amount  paid. 


$20,617  9S; 


A  9. 

MiLWAUKBB,  Wisconsin,  September  1,  1867/ 

CoLONBL :  I  have  the  honor  to  Bubmit  the  following  report  on  Kenosha  har- 
bor, Wisconsin. 

This  harbor,  situated  on  the  west  shore  of  Lake  Michigan,  about  twelve  miles- 
Bonth  of  Racine,  is  of  considerable  importance,  as  will  be  seen  by  referring  to- 
the  annexed  table  of  imports  and  exports. 

The  present  improvement  consists  in  dredging  out  the  channel  to  a  depth  of 
twelve  feet,  and  in  extending  the  north  pier  one  hundred  and  ninety-two  feet, 
aod  the  south  pier  three  hundred  and  fiftj-two  feet,  which  carrries  the  end  of' 
each  pier  int<>  twelve  feet  water. 

I  would  recommend  that  each  pier  be  further  extended  two  hundred  and' 
twentj-fonr  feet,  carrying  the  ends  of  the  piers  into  about  twenty  feet  water. 
This  extension  will  take  fourteen  cribs ;  eight  of  these  cribs  should  be  thirty- 
two  feet  long,  twenty  feet  wide,  and  average  twenty  feet  high ;  the  remaining 
lix  should  be  tbirty-two  feet  long,  twenty-five  feet  wide,  and  average  twenty* 
five  feet  high.     The  cost  for  one  of  each  of  these  cribs  is  as  follows  : 

Crib  32^  X  2CK  X  2(y: 

2,760  feet  of  1 2-inch  square  timber,  at  29  cents, $802  40* 

2SS  feet  plank,  at  $30  per  thousand 8  64 

4.074  pounds  of  bolto,at  10  cents 407  40 

6  pounds  of  spikes,  at  10  cents 60 
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315  cable  yards  of  stone*  at  $2  72 » |856  80 

40  cubic  jards  of  brush,  at  $1  05 42  00 

2,760  running  feet  of  framing,  at  17  cents 469  20 

2, 587  04 
Add  10  percent,  for  contingencies 258  70 

2, 845  74 
Goat  of  eight  cribs $22,765  92 

Crib  32^  X  25^  X  25^: 

4,159  running  feet  of  timber,  at  24  cents 9998  16 

288  feet  of  plank,  at  t30  per  thousand 8  64 

4,762  pounds  of  iron  bolte,  at  10  cents 476  20 

6  pounds  of  iron  spikes,  at  10  cents 60 

112  cords  of  stone,  at  $  1 3  87 1 ,  553  44 

13  cords  of  brush,  at  $5 65  00 

4,159  running  feet  of  framing,  at  17  cents 707  03 

3, 809  07 
Add  10  per  cent  for  contingencies 380  90 

4, 189  97 


Cost  of  six  cribs $25,139  82 

Add  cost  of  eight  cribs 22,  765  92 


Whole  cost 47,905  74 


It  is  not  probable  that  any  dredging  will  be  necessary  next  year,  but  tbe  old 
south  pier  is  very  much  in  need  of  repair,  and  it  will  cost  about  $20,000  to  put 
it  in  good  order ;  it  is  1,200  feet  long. 

The  following  is  a  copy  of  a  letter  from  the  deputy  collector  at  Kenosha : 

Kenosha  is  in  the  district  of  Milwaukee. 

The  nearest  port  of  entry  is  Bacine. 

One  hundred  and  fourteen  vessels  arrived  during  the  year  1866 ;  115  vesselB 
'Cleared  during  the  year  1866 ;  125  vessels  arrived  during  the  year  1867,  to 
■July  1 ;  121  vessels  cleared  during  the  year  1867,  to  July  1. 

The  fees  collected  for  year  1866  were $136  75 

The  fees  collected  for  year  1867, to  July  1,  were... 124  50 

Tonnage  duties  for  the  year  1867,  to  July  1,  were 222  57 

347  07 

The  imports  for  1866  were  4,358,000  feet  lumber,  160,000  laths,  7,400  nosts, 
1,429,000  shingles,  760  cords  of  wood,  9,500  bushels  barley,  278  cords  bark, 
705  tons  of  coal,  100  cords  stone. 

The  exports  for  1866  were  16  barrels  lime,  3  barrels  beans,  500  dozen  eggs, 
1,000  pounds  cheese,  500  pounds  butter,  100  barrels  beef. 

The  imports  for  six  months  ending  July  1,  1867,  were  7,299  bushels  bar- 
ley, 2,712  cords  wood,  11,500  posts,  204,000  laths.  37,000  staves,  3,210,000  feet 
lumber,  12  barrels  flour,  200  barrels  maple  sugar,  153  cords  tan  bark,  365  cords 
stone,  5  tons  hay,  218,000  feet  timber. 
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Exports  for  bix  months  ending  July  1,  1867,  were  81,000  feet  lumber, 
267^  tons  hay,  49  wagons,  1  cutter,  2  tons  coal,  1  dozen  brooms,  14  barrels 
eggSf  2,077  pounds  butter,  897  bushels  potatoes,  3  barrels  pork,  46  sacks  feed, 
37  bags  oats,  10  tons  castings,  1,780  barrels  flour,  300  bushels  oats,  10  pounds 
cheese. 

The  eoods  received  and  discharged  hj  steamer  at  the  pier  were  not  included 
in  the  abo^e  report. 

E.  SIMMONS,  Deputy  Collector. 

Annexed  there  is  a  tabular  statement  of  work  done  and  material  received  up 
to  Slst  August ;  also  an  abstract  of  contract  for  improving  the  harbor. 
Very  respectfully  your  obedient  servant, 

D.  P.  HEAP,  Captain  of  Engineers. 

Major  and  Brevet  Col.  J.  B.  Whbblbr, 

Corps  of  Engineers. 


Ahttraet  of  contract  for  improving  the  harbor  of  Kenosha,  Wisconsin* 


CoDtnctor. 


Nature  of  contract. 


Price. 


JamM  y.  8aD 
James  H.  Ledlie 
JohnM  Corse 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 


Caleb  H.  Parker. 


Do. 


Piles,  per  lineal  foot 

Oak  plank,  perM,  (b.m.)---- • 

Pine  plank,  perM,  (b.  m.) 

ScantliDg,  perM,  fb.m.) , 

12-inch  square  timber,  pine,  per  lineal  foot 

12-inch  square  timber,  oak,  per  lineal  foot 

Iron  bolts  and  spikes,  per  pound 

Brush  in  cribs,  per  cord 

•  Stone  in  cribs,  per  cord 

Driving  piles,  per  lineal  foot 

Framing,  per  lineal  foot 

Placing  cribs,  each , 

Repairs,  to  be  paid  for  at  rates  fixed  by  engineer  officer 
in  charge. 

For  dredging  between  piers,  and  for  foundation  for 
cribs,  per  cubic  yard 

Dredging  on  bars  or  points  outside  of  proposed  ex- 
tension  


|0  19 

S5  00 

30  00 

30  00 

29 

39 

10 

5  00 

13  87 

13 

10 

39  00 


37 

74 


Abstract  of  material  received  and  used,  labor  performed,  and  amount  paid  to 
contractors  up  to  September  1,  1867,  at  harbor  of  Kenosha,  Wisconsin, 


ContractOTB. 


Jtmes  y.  Sanger. 
Junes  H.  Ledlie. . 
Job&ll.  Coiae... 


Materials  received. 


Timber. 


Feet, 

27,678 


Stone. 


Brash. 


Cords. 
910 


Cards, 
120 


Iron. 


Pounds, 
53,817 
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Materials  naed. 

Labor  performed. 

Timber. 

Stone. 

Iron. 

Dredg^ins^. 

Framing'. 

Cribs  placed. 

Fut. 

15,460 

•  Cord$. 
330 

Pound$, 
26,000 

CvAic  jfards. 
40,050 

Fut. 

15,460 

11 

Conti  actors. 


Caleb  H.  Parker 
James  Y.  Sanger 
James  H.  Ledlie . 
JohnM.  Corse... 


Total 


For  what  paid. 


Dredging 

Timber,  framing,  brush,  stone,  and  iron 


Am't  paid. 


$13, 199  75 
22,773  44 


35,972  19 


AID. 

MiLWAUKBB,  WiscOiNSiNp  September  1, 1867. 

Colonel  :  I  have  the  honor  to  reppectfally  submit  the  following  report  on 
Chicago  harbor. 

The  government  has  made  no  recent  surveys  of  this  harbor. 

In  August,  1866,  a  contract  was  made  to  extend  the  north  pier  six  hundred 
feet.     The  work  was  not  commenced  until  this  year. 

While  Lieutenant  Colonel  J.  D.  Graham  was  in  charge  of  the  harbor  improve- 
ments of  this  lake,  the  Chicago  Dock  and  Canal  Company  had  the  privilege 
granted  them  from  the  War  Department  "  to  make  i(n  opening  through  the 
United  States  north  pier,  to  communicate  from  this  harbor  with  ship  basins 
and  canals,  which  the  said  company  propose  to  construct  within  certain  grouods 
owned  by  it,  immediately  north  of  and  adjacent  to  said  pier." 

Since  then  this  company  has  greatly  enlarged  its  plans,  and  intend  construct- 
ing a  much  larger  basin.  To  save  the  expense  of  cuttiug  through  the  old  pier, 
they  applied  for  and  obtained  permission  to  have  an  opening  of  three  hundred 
feet  left  wben  the  new  government  extension  was  built 

This  new  extension  will  now  commence  at  a  point  three  hundred  feet  distant 
from  the  old  pier  und  on  a  line  with  it,  and  then  will  run  due  east  for  a  distance 
of  six  hundred  feet. 

The  Chicago  Dock  and  Canal  Company  are  required  to  enclose  their  basin 
sufficiently  this  year  to  protect  this  opening  from  the  action  of  the  wind  and 
waves,  and  there  was  also  an  agreement  entered  into  with  them  by  which  they 
assume  any  extra  expense  that  the  contractors  may  incur,  by  commencing  the 
extension  at  the  point  referred  to  instead  of  at  the  end  of  the  old  pier. 

This  arrangement  is  advantageous  to  the  government,  for  it  virtually  extends 
the  pier  nine  hundred  instead  of  six  hundred  feet ;  the  crib-work  enclosing  the 
basin  effectually  preventing  any  waeh  through  the  opening  from  the  north,  the 
direction  of  all  the  severe  winds,  and  where  the  drifting  sand  and  gravel  come 
from. 

This  extension  reaches  water  twenty-four  feet  deep,  a  depth  at  which  the 
bottom  is  not  appreciably  affected  by  the  action  of  the  waves.  I  do  not  believe 
that  any  bar  will  be  formed  at  the  end  of  this  pier  for  many  years. 

There  is  no  necessity  for  building  a  south  pier.    In  the  first  place  the  entrance 
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to  tbe  harbor  is  none  too  large  now,  and  a  Bouth  pier  wonld  cramp  it  still  more ; 
and  in  the  second  place  it  would  be  useless,  as  the  citizens  of  Chicago  have 
induced  Lake  Michigan  to  run  into  the  Chicago  river ;  consequently  the  river 
earrent  will  not  be  of  the  slightest  use  in  removing  obstructions  at  the  entrance. 
I  append  the  report  of  the  collector,  an  abstract  of  the  contracts,  and  a  tabu- 
lar statement  of  material  used  and  work  done  up  to  date. 
Very  respectfully, 

D.  P.  HEAP,  Corps  of  Engineers. 
Major  and  Brevet  Col.  J.  B.  Whbblbr, 

Corps  of  Engineers. 


The  following  is  information  concerning  Chicago,  obtained  from  Mr.  Walker 
B.  Scates,  the  collector  at  that  port : 

Chicago  light-house. — Official  number  of  light-houses  on  the  northern  and 
northwestern  lakes,  No.  68 ;  41  ^  53^  25^'  latitude  north,  87'^  36'  66'^  longitude 
west  Has  one  fixed  light,  visible  fifteen  nautical  miles.  Height  of  light  above 
»ea-level  eighty-three  feet.  Order  of  lens,  third  order  lens  apparatus.  Tower 
built  1859,  of  iron,  painted  black. 

Total  number  of  vessels  arrived  during  1866,  11,084;  seamen,  93,554;  ton- 
nage, 2,258,527.  Total  number  of  vessels  cleared  during  1866,  11,115  ; 
seamen,  94,464;  tonnage,  2,361,529. 

Number  of  vessels  arrived  during  1867,  up  to  and  including  July  30,  1867, 
5,556;  seamen,  48,451;  tonnage,  1,039,197.  Number  of  vessels  cleared  during 
1867,  up  to  and  including  Jdy  30,  1867,  5,819 ;  seamen,  49,720 ;  tonnage, 
1.018,198. 

Amount  of  duties  collected  on  imported  merchandise  from  January  1,  1866, 
to  July  1,  1867,  $676,876  92,  specified  as  follows  : 

January  1,  1866,  to  Jane  30,  1866 $165,  808  45 

July  1, 1866,  to  June  30,  1867 511,  068  47 

676. 876  92 


Summary  statement  of  receipts  by  lake  at  the  port  of  Chicago,  Illinois,  during 

the  year  1866. 


Articles. 


Lumber feet 

Sbini^leB thdusand 

Uth do... 

timber,  square ft«t 

Heading..... mille 

StaTes do.. 

Ocdar  poets number 

Sailroftd  ties... do.. 

fibiogle  aod  stave  bolts . .  cords 
Bark...... ...... ....  ..do.. 

Firewood......  .......do.. 

Slabs do.. 

^ekets ,.. number 

Telegraph  poles do.. 

Hoops do.. 

Span do-. 


Amount. 


676, 236, 000 

197,169 

118,405 

11,615,000 

11,644 

10,789 

762,105 

434,452 

12,845 

21,868 

140, 921 

1,095 

2,651,000 

12,852 

2,287,000 

38 


Articles. 


Eggs barrels. 

Peas bushels. 

Beans do... 

Wheat......  ........ .do.. . 

x^oru ...... ...... .... . uo . .  • 

V^AvB  ......    ...........  U  V  .  .  . 

Barley do... 

Green  hides number. 

Dry  hides do... 

Leather rolls. 

Tallow barrels. 

Grease do... 

Seeds bags. 

Hay bales. 

Hams barrels. 


Amount. 


867 
12,182 

651 

236,882 

2,210 

4,041 

5,546 

412 

1,750 

4,428 

12,507 

105 

446 
1,374 

438 

295 
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Summary  statement  ofreeeipts  by  lake,  4iv.—- GontinuecL 


Articles. 


Woodenware sets 

Furniture packages 

Wagon  sta£f sets 

Household  goods... packages 

Pig  iron tons 

Railroad  iron do. 

Do bars 

Iron bundles 

Iron  ore tons 

Hcrap  iron do. 

Do barrels 

tin boxes 

Zinc casks 

Lead pigs 

Do tons 

Copper do. 

Do barrels 

Do sheets 

Do ingots 

Coal tons 

Hardware packages 

Nails kegs 

Stoves number 

Castings packages 

Copper masses 

Sugar hogsheads 

Do barrels 

Molasses do.. 

Salt do.. 

Do bags 

Do tons 

Fish barrels 

Liquors packages 

Glass  and  glassware do.. 

Earthenware crates 

Drugs packages 

Fruit......  ....••....  ..do.. 

Groceries......  ......  .do.. 

Paints do.. 

Dry  goods boxes  and  bales 

Paper bundles 

Butter kegs  or  tubs 

Potatoes bushels 

Flour barrels 

Melodeons number 

Organs do.. 

Clothing boxes 

Fire-brick number 

Do tons 

Do casks 

Fire  clay barrels 

Do tons 

Drain  tile boxes 

Retorts do.. 

Scales do.. 

Slate packages 

Do tons 


Amount. 


Articles. 


113,121 

66,513 

38,913 

11,933 

22,447 

6,830 

69,864 

&5,399 

100 

74 

12 

23,553 

1,881 

6,111 

3 

160 

354 

171 

587 

378, 713 

196,693 

30,642 

55,203 

99,041 

9 

11,840 

100,046 

16,180 

493, 407 

2,381 

2,915 

101,206 

19,123 

46,801 

11,139 

43,321 

66,458 

318, 212 

28,871 

21,937 

20,667 

5,285 

49,400 

47,752 

38 

22 

1,706 

2, 193, 000 

10 

731 

695 

50 

146 

221 

5,096 

58 

131 


Fork.... ....  ......  «•  .oo..  • 

Beef.  ■ . .  a*.  ..•  ■•.....oOa.a 

Cattle head. 

Sheep. .....  ....  -•  ...do... 

Uogs......  .......... uO. • ' 

Horses do... 

Wagons ......number. 

Cement......  -.-•  ..barrels. 

Lime - do... 

vinegar  a  •*••  •  ••***•  .oo... 

Plaster do... 

Wool bales. 

Hair bales  and  barrels. 

Hemp..— bales. 

Oakum do... 

Rtch barrels. 

Tar do... 

Oil do... 


Cordage coils. 

Herriuffs boxes. 

Agricultural  implements  .No. 

Reapers,  mowers,  and  thresh- 
ers   number. 

Bags bales. 

Empty  barrels number. 

Ship  knees do. .. 

Sleighs ...............  do.  • . 

Iron  safes...  *..• do... 

Machinery packages. 

Do ^...tons. 

Marble pieces. 

Do tons. 

Granite do... 

Stone ...cords. 

Fire-works boxes. 

Tree  boxes number. 

Boots  and  shoes cases. 

Boiler  plates number. 

Engines.  ..••...•••...  do. . . 

Boilers.... ....... ....do... 

Mill-stones do... 

Grindstones do... 

Do tons. 

Pianos number. 

Marble  dost barrels. 

Burr  blocks number. 

Do tons 

Malt bags. 

Hops bales. 

Clocks cases. 

Powder kegs. 

Broom  com bales. 

Powder tons. 

Buffalo  robes bales. 

Row  boats number. 

Powder  magaaines tons. 


Amount 


2,99 

224 

181 

203 

10 

337 

1,079 

7,478 

28,247 

3,795 

23,129 

325 

3»228 

62 

8,422 

2,774 

1,416 

10,206 

12,615 

17,542 

3,806 

616 

1,849 

20,932 

862 

40 

196 

8,549 

831 

16,979 


150 

246 

1,967 

749 

16, 921 

106 

12 

18 

230 

2,565 

231 

110 

438 

2,446 

46 

699 

537 

3,758 

4,019 

1,800 

GO 

29 

8 

6 
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Summaiy  ttaiemaU  qf  Mpments  hy  lake  from  the  part  of  Chicago,  IllinaU, 

during  the  year  1866. 


Articles. 


Amount. 


Wbeit boslield. 

\^S&0  «•«•  «  «•••••«•  ••«•  •  u  V »  *  • 

Rye do... 

Ftoor banelfl. 

Ccrn  oieftl.... ••••••••  .do. •. 

Feed Imgs- 

Corn  meftl. ........... .do. .. 

Seed do... 

Broom  eom bales. 

Haj do  .. 

Beef barrela. 

^ vX&  ......  ....    ..^.... Uv ... 

AJB.'U  ......  ...^..  ..... u o ... 

Jl wL\wiw9  ......  .  ....  ^...  . U V ... 

^^TCvW  ....  .a...  ......  •  uO ... 

Hiuns ................ .do. .. 

Bacon...... ...... ....  .do. .. 

Butter ....kegs. 

Greoi  Udee number. 

Diykides do... 

High  winos barrels. 

Oil  cake.... ...... ....  .do. .. 

Wool bales. 

Lead... pigs. 

Do tons. 

Dry  goods.,  .boxes  and  bales. 

Hardware packages. 

Grooeries  ..............do... 

Household  goods do... 

Paints do... 

E^gs barrels. 

Oils do... 

Salt do... 


Fomltiue pieces. 

Liquor • packages. 

Frait barrels. 

Une do... 

Drugs.... packages. 

BoileiB number. 

Inm  safiBs. .............do... 

GnndstoneB do... 

Lenses boxes. 

Beepers  and  mowers,  .number. 
Agnenltonl  implements,  .do. . . 

Harness do... 

Scales boxes. 

Cement barrels. 

Clocks boxes. 

Hair. bales. 

AAk9  m  m  m  m  m  m    «•••«•    *■••«••  U  V  •  • 

Gmmjbakgs do.. 

Empty  hcuiels number. 

Brick do... 

Drain-tile do... 

Bope coils. 

Beeewax. barrels. 

Sheep  pelts bales. 

Bou^ust ....barrels. 

Powder kegs. 

Malt bags. 


5,827,846 

32, 457, 855 

988,240 

7,  .'{95, 113 

J,  029, 629 

481, 491 

10,143 

51,937 

10, 143 

21,881 

3,079 

9,523 

12,923 

86,661 

2,334 

1,817 

453 

2,306 

556 

5,587 

63,839 

31,819 

2,410 

22,120 

1,583 

762 

890 

13,508 

30,284 

108,941 

8,205 

2,683 

2,317 

2,901 

5,914 

4,134 

4,246 

6,595 

4,695 

3,580 

35 

7 

166 

82 

193 

309 

87 

82 

565 

49 

783 

18 

215 

107 

6,156 

138,700 

1,529 

291 

17 

727 

271 

54 

111 


Articles. 


Iron.... bundles 

Do tons 

Lumber.... feet 

Coal tons 

Castings do... 

Do packages 

Machinery do... 

Do tons. 

ProTisions barrels 

Doors,  sash,  &c dozen 

Earthenware crates. 

Glassware packages 

Stoneware pieces 

Woodenware sets 

Leather rolls 

Stores number 

Boots  and  shoes cases 

Horses number 

Buggies do.. 

Wagons...... do... 

Carnages......  .......do.. 

Cattle head 

Hog do.. 

Sheep do. 

Tobacco packages 

Pitch barrels 

Oakum • bales 

Ship-stores packages 

Stone cords 

Paper bundles 

Felting .rolls 

Belting do.. 

Potatoes bushels. 

Cabbage heads 

Vegetables barrels 

Pianos number 

Melodeons do.., 

Organs........  .......do.. 

Sewing  machines do. . 

Engines do... 

Hoops number 

Shingles thousand 

Steanne barrels 

Hemp bales 

Marble pieces 

Scrap-iron barrels 

Plaster do.. 

Slate-roofing tons 

Billiard  table number 

Life-boat. ... .  ........do.. 

Guns cases 

Mill-stones number 

Lightning-rods do.. 

Fire-clay barrels 

Matting. bales 

Hops do. 

Marble  dust barrels 

Stayes thousand 

Feathers bales 

Lead  ore pounds 

Buffalo  robes. bales 

Fish. barrels 


Amount. 


8,487 

984 

236,000 

724 

37 

1,176 

1,202 

103 

1,409 

1,062 

1,054 

1,689 

4,093 

1,554 

1  997 

557 

558 

490 

22 

107 

14 

1,404 

127 

256 

1,190 

108 

164 

346 

1,435 

1,365 

1,199 

28 

3,846 

11,500 

6  41 

16 

16 

4 

11 

25 

424,000 

59 

75 

62 

66 

151 

34 

19 

1 

1 

277 

5 

120 

89 

47 

52 

33 

76 

9 

2,000 

9 

938 


90 


BEPOBT  OF  THE  SEGBETART  OF  WAR. 


Abstract  of  ctmJtract  for  improtnng  Chicago  harbor ^  llUnois. 


Contractor. 


Nature  of  contract. 


Price. 


John  M.  Corse 

Do 

Do..- 
Do...- 
Do...- 
Do.... 
Do.... 
Do.... 
Do..-. 
Do.... 


12"  timber,  per  linear  foot 

3''  plank,  per  thousand  feet  (board  measure) 

Brush,  per  cord 

Stone,  per  cord 

Delivenng  and  driving  white  oak  pilQS,  each 
Framing  and  sinking  cribs,  per  linear  foot... 

Iron  bolts,  per  pound 

Iron  spikes,  per  pound 

Dredging  inside  of  piers,  per  cubic  yard . . . . . 
Dredging  outside  of  piers,  per  cubic  yard. ... 


to  28 

3175 

5  74 

8  74 

1196 

lU 

9i 
14i 

44 

74 


Abstract  of  materials  received  and  used,  labor  performed,  and  amount  paid  to 
contractor  up  to  September  1,  1867,  at  harbor  if  Chicago^  Illinois, 

Contractor,  John  M.  Corse:  timber,  33,282  feet;  brush,  210  cords;  iron,  133,147 poandv 
Materials  used  and  labor  performed:  timber,  28,910  feet;  brush,  210  cords;  iron,  17,770 
pounds ;  framing,  11,628  feet 


Contractor. 

For  what  paid.                                 • 

Amoontpiid. 

John  M.  Corse . . 

9 

Iron  .................................................. 

112,649  96 

1,205  40 

Do 

Brush 

Do 

Timber 

8,074  80 

21,950  16 

A  11. 

Enginbbr  Departmbnt, 

Wdsh;ington,  July  10,  1867. 

Sir  :  I  respectftilly  transmit  herewith  a  letter  from  Brevet  Colonel  J.  B. 
Wheeler,  corps  of  engineers,  enclosing  letters  from  W.  B.  Ogden  and  B.  A. 
Conolly,  asking  the  privilege  for  the  Chicago  Canal  and  Dock  GompanTof 
having  an  opening  at  the  extremity  of  the  present  north  pier  of  Chicago  harbor, 
for  the  purpose  of  improving  the  same. 

The  company  referred  to  was  incorporated  by  act  of  the  legislature  of  niinois, 
and  has  authority  from  the  War  Department,  as  well  as  from  the  State  of  lUioois, 
to  construct  a  ship  basin  and  canal  immediately  north  of  and  adjacent  to  the 
north  pier  of  Chicago  harbor ;  and  also  the  j)rivilege  of  making  an  opening 
through  the  United  States  pier.  This  authorized  opening  would  be  at  some 
point  west  of  the  light-house. 

The  United  States  has  contracted  for  the  extension  of  the  north  pier  600  feet, 
and  as  the  contractor  has  not  as  yet  sunk  a  crib,  the  company  referred  to  wishes 
him  to  commence  his  work  at  a  point  distant  300  feet  from  the  end  of  the  present 
pier,  instead  of  at  the  end,  as  required  by  the  contract. 

Colonel  Wheeler  expresses  the  opinion  that  the  plan  of  improvement  contem- 
plated will  not  in  any  way  injure  the  harbor,  and  recommends  that  the  privilege 
asked  for  be  granted.    This  department  concurs  in  his  recommendation,  and  ac- 
cordingly submits  the  Question  for  your  decision. 
Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Chief  of  Engineers,  Major  Oeneral. 

Eon.  E.  M.  Stanton, 

Secretary  of  War, 
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MiLWAUKBB,  Wisconsin,  Juty  2,  1867. 

Gbnbral  :  I  have  tbe  honor  to  transmit  herewith  a  letter  of  Mr.  W.  B.  Ogden, 
of  Chicago,  and  a  letter  of  Mr.  R.  A.  Gonollj,  with  a  tracing,  forwarded  me  hy 
them,  concerning  the  projected  improvement  proposed  by  the  Chicago  Dock  and 
Canal  Company  at  the  harbor  of  Chicago,  Illinois. 

This  company  was  incorporated  by  an  act  of  the  legislature  of  the  State  of 
Illinois,  and  has  permission  and  authority  from  the  War  Department,  as  well  as 
^m  the  State  of  Illinois,  to  construct  a  ship  basin  and  canal  immediately  north 
of  and  adjacent  to  the  north  pier  of  Chicago  harbor,  and  the  privilege  of  making 
an  opening  through  the  United  States  pier.  ( See  report  of  Colonel  J.  D.  Gra- 
ham for  the  year  1857.)  This  opening  through  the  pier,  under  this  permission, 
would  be  at  some  point  west  of  the  light-house. 

They  now  ask  the  privilege  of  having  the  opening  at  the  extremity  of  the 
present  north  pier,  as  shown  in  the  accompanying  tracing. 

By  having  the  opening  at  this  point  they  are  saved  great  expense  in  dredging 
out  a  basin,  and  the  cost  of  cutting  the  opening  in  the  pier. 

The  United  States  have  contracted  with  John  M.  Corse  to  build  six  hundred 
(600)  feet  of  pier-work,  completing  not  less  than  three  hundred  and  twenty  (320) 
feet  this  season ;  and  as  the  contractor  has  not  yet  sunk  a  crib,  they  wish  to  have 
him  commence  building  this  extension,  not  from  the  end  of  the  present  pier,  as 
his  contract  calls  for,  but  to  commence  at  a  point  distant  three  hundred  (300)  feet. 
The  onestion  is,  will  it  interfere  with  the  proposed  plan  of  improvement,. or  in- 
jure tiie  harbor  ? 

No,  is  the  answer.  It  will  do  neither.  The  only  interference  will  be  an  in- 
conTenience  to  the  contractor,  and  probably  some  additional  expense  to  him. 

I  would  therefore  recommend  that  permission  be  granted  the  Chicago  Dock 
and  Canal  Company  to  have  an  opening  of  three  hundred  (300)  feet  left  at  the 
extremity  of  the  present  pier,  provided  they  guarantee  to  close  in  the  basin  by 
huilding  the  piers  marked  F  E  and  E  D  during  the  present  season.  The  piers 
to  be  built  in  a  workmanlike  manner,  and  upon  a  plan  satisfactory  to  the  engineer 
officer  in  charge ;  and  that  they  also  guarantee  to  settle  all  claims  that  the  con- 
tractor may  bring  against  the  United  States  for  increase  of  compensation  for 
change  of  place,  &c.  The  time  of  completion  of  contract,  in  this  case,  will  have 
to  he  extended,  and  I  would  recommend  (in  case  the  privilege  be  granted)  that 
he  be  allowed  one  year  longer  to  build  the  six  hundred  (600)  feet  contracted  for. 

Any  plan  of  improvement  that  will  increase  the  dock  facilities,  or  enlarge  the 
harbor  of  Chicago,  meets  with  my  approval,  and  I  earnestly  recommend  this  one 
to  yoor  favorable  consideration. 

As  the  season  is  well  advanced,  I  would  ask  for  an  early  answer  to  this  letter. 
I  am,  general,  very  respectfully,  your  obedient  servant, 

J.  B.  WHEELER, 
Major  of  Engineers  and  Brevet  Colonel, 

Major  General  A.  A.  Humphreys, 

Chief  of  Engineers  (7,  S,  Army,  Washington,  D.  C. 


Chicago,  June  29,  1867. 

Bbar  Sir  :  With  this  you  will  receive  the  Chicago  Dock  and  Canal  Company's 
plans  for  enlarging  and  improving  the  Chicago  harbor,  in  connection  with  the 
proposed  extension  of  the  north  harbor  pier  by  government,  as  prepared  and  sub- 
mitted by  R.  A.  Conolly,  chief  engineer  of  said  Chicago  Dock  and  Canal 
Company. 

The  present  facilities  and  accommodations  of  the  Chicago  harbor  are,  as  you 
^re  no  doubt  aware,  very  cramped  and  illiberal,  and  promise  soon  to  be  wholly 
^equate  to  its  rapidly  increasing  commerce. 
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The  river  is  bo  narrow,  and  already  so  over  occupied,  that  enlarged  hailror 
facilities  near  its  mouth  would  clearlj  afford  the  most  efficient,  ready,  and  im- 
portant relief.  This  relief  the  plans  and  improvements  of  the  Ghicago  Dock 
and  Canal  Company  (a  corporate  body,  and  of  which  I  am  the  largest  proprietor) 
propose,  in  connection  with  the  extension  by  the  government  of  the  north  pier, 
to  furnish  now  and  hereafter,  as  shown  on  the  plans  of  Mjt.  ConoUy  herewith 
submitted. 

The  changes  effected  by  the  plan  submitted  are,  an  extension  of  the  north 
pier  fifty  per  cent,  further  into  the  lake  than  as  now  proposed  by  government, 
liimishing  thereby  a  more  extended  shelter  for  vessels  and  a  protection  of  the 
harbor  from  drifting  sands  for  a  period  of  time  at  least  fifty  per  cent,  longer; 
second,  an  opening  of  three  hundred  feet  in  width  east  of  and  between  the  pres* 
ent  end  of  the  north  pier  and  the  beginning  of  the  westerly  end  of  the  proposed 
six  hundred  feet  extension  of  said  north  pier,  through  which  opening  vesaeb 
would  have  ready  entrance  and  access  to  the  basin  and  canals  of  the  Chicago 
Dock  and  Canal  Company,  as  shown  on  the  map,  which  basin  and  canals  wSL 
be  extended  and  completed  as  commercial  uses  shall  call  for  them,  and  will  in 
the  end  serve  to  increase  the  facilities  of  the  Chicago  harbor  to  nearly  twice  its 
present  capacity,  and  at  the  most  convenient  point  possible  for  doing  its  businesfl. 

The  Dock  and  Canal  Company  is  ready  to  proceed  at  once  and  complete,  ts 
early  this  season  as  possible,  the  pier  from  the  shore  at  F  to  the  northeast  cor- 
ner at  E,  and  from  £  to  the  point  of  junction  with  the  proposed  government 
extension  of  the  north  pier  at  D,  the  same  to  be  done  in  a  manner  satisfiictoiy 
to,  and  to  be  approved  by,  you.  The  company  will  also  commence  and  proeeed 
at  once  with  their  canal  and  interior  piers  or  bulkhead,  south  and  west  of  the 
pier  above  described. 

Should  the  plans  herewith  submitted  meet  with  the  proper  official  approval, 
the  details  and  particulars,  and  the  proper  adjustment  and  accommodation  of  the 
matter  with  Messrs.  Ledlie  and  Corse,  government  contractors  for  the  extension 
of  the  north  pier,  we  would  proceed  at  once  with  you  and  them  to  satisfsustorilj 
arrange. 

With  great  respect,  I  remain,  very  truly  yours, 

W.  B.  OQDEN. 

Colonel  J.  B.  Whebler, 

Engineer  Corp*  U.  S.  Army,  Milwaukee. 


Chicago,  July  1, 1867. 

Sir  :  I  submit  for  your  inspection  a  plan  of  the  proposed  harbor  improvement 
at  Chicago  by  the  Chicago  Dock  and  Canal  Company,  and  with  it  a  letter  from 
the  Hon.  William  B.  Ogden,  (one  of  the  largest  proprietors,)  describing  the 
proposed  improvement. 

The  work  the  company  contemplates  this  year  is  the  construction  of  the  pier 
from  F  to  E  and  from  E  to  D,  as  shown  on  the  plan.  The  dotted  blue  lines  show 
the  proposed  work  by  the  company  from  year  to  year  as  business  may  demand 
ita  completion. 

Very  truly  yours, 

R.  A.  CONOLLT, 
C^ief  Engineer  Chicago  Dock  Sf  Canal  Company. 

Major  J.  B.  Wheeler, 

United  Statee  Engineer*  and  Colonel  U.  S.  Army^ 
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A  12. 

MtLWAUKBB,  Wisconsin,  Seplemher  1,  1867. 

CoLONBL :  I  have  the  honor  to  sabmit  the  following  report  on  Michigan  City 
harbor: 

This  harbor  was  sarveyed  in  April,  1867,  by  Gaptain  A.  Mackenzie,  corps  of 
eo^eerB. 

Congress  had  appropriated  (75,000  for  its  improvement,  to  be  applied  when 
the  city  shoald  show  tnat  $100,000  had  already  oeen  expended  in  improving  it. 

The  city  having  complied  with  its  portion  of  the  contract,  the  work  was  ad* 
yertised  and  let  on  the  7th  of  Angust,  1867.  The  contemplated  improvement 
consists  in  adding  288  feet  of  pier  work  to  the  eastern  pier,  the  cribs  compos- 
iDg  the  pier  work  to  be  each  twenty-five  feet  wide,  thirty-two  feet  long,  and 
about  twenty-five  feet  high  and  in  adding  320  feet  to  the  western  pier,  the  cribs 
to  be  twenty  feet  wide,  thirty-two  feet  long,  and  about  seventeen  feet  high. 

As  the  cost  of  a  dredge  and  two  mud-scows  was  included  in  the  expenditure 
of  the  8100,000  by  Michigan  City,  the  government  claims  the  right  to  use  the 
dredge  and  scows  without  incurring  any  additional  expense  except  the  running 
expenses  of  the  dredge.  The  government  is  now  dredging  out  the  channel  ana 
creek. 

From  the  peculiar  position  of  this  harbor,  at  the  head  of  Lake  Michigan, 
exposed  to  all  the  severest  winds,  I  hardly  think  it  would  be  profitable  to  extend 
the  piers  further  than  the  present  contract  calls  for ;  and  no  matter  how  long 
thev  may  be,  they  will  not  prevent  the  accumulation  of  sand  at  the  mouth  of  the 
harbor,  and  the  only  remedy  for  this  is  periodical  dredging.  As  the  bed  of  the 
lake  is  a  hard  clay,  the  present  dredging  is  quite  a  difficult  work,  but  hereafter 
it  will  be  quite  easy,  there  being  nothing  but  the  accumulating  sand  to  remove. 

The  importance  of  this  harbor  as  a  port  of  refage  can  hardly  be  overestimated, 
as  it  is  the  only  port  south  of  Chicago  where  a  vessel  can  take  shelter.  When 
fiDished,  I  also  believe  that  it  will  be  of  great  advantage  to  Indiana,  affording 
the  State  an  easy  and  cheap  means  of  transporting  her  products  and  receiving 
those  of  other  States.  Now  she  has  to  depend  on  her  railroads,  always  an 
expensive  means  of  transportation. 

Annexed  there  is  the  report  of  the  collector,  a  tabular  statement  of  material 
received  and  work  dune  to  31st  of  August,  and  an  abstract  of  the  contracts  for 
improving  the  harbor ;  also  estimates  for  the  cost  of  improving  it. 
Wery  respectfully,  your  obedient  servant, 

D.  P.  HEAP, 
Captain  of  Engineers. 

Major  and  Brevet  Col.  J.  B.  Whbblbr, 

Corps  of  Engifuers, 


The  port  of  Michigan  City  is  included  in  the  collection  district  of  Chicago. 
The  nearest  port  of  entry  is  Chicago.  Michigan  City  was  made  a  port  of  deliv- 
erj  by  act  of  Congress,  under  date  of  February  23,  1865.  Order  of  light 
fifth;  fixed  white  light.  No  revenue  collected.  Imports  on  cargo,  158,000 
feet  lumber  during  1866.  No  exports.  Vessels  sailing  to  Michigan  City 
since  July  1, 1866,  94 ;  vessels  sailmg  from  Michigan  City  siuce  July  1, 1866, 94. 

Abstract  qfbidsjbr  improving  the  harbor  at  Michigan  City,  Indiana, 

1.  Francis  A.  Slater,  Chicago. — 12-inch  square  timber,  at  14  cents  per 
lineal  foot ;  iron  bolts,  at  7^  cents  per  pound ;  stone,  at  $2  66^  per  cubic  yard ; 
hambg,  at  13  cents  per  lineal  foot 
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2.  J.  D.  DoLAN,  Milwaukee. — 12 -inch  square  timber,  at  15  centB  per  lineal 
foot ;  3 -inch  plank,  at  16  cents  per  lineal  foot;  iron  bolts,  at  6  cents  per  poand; 
iron  spikes,  at  8  cents  per  pound  ;  stone,  at  $2  62}  per  cubic  yard ;  brush,  at 
75  cents  per  cubic  yard;  framinfj:,  at  17  cents  per  lineal  foot. 

3.  Galbn  Eastman,  Grand  Haven. — 12-inch  square  timber,  at  17.9  cento  per 
lineal  foot ;  3-inch  plank,  at  $15  75  per  thousand  feet ;  iron  bolts,  at  5.9  c<snt8 
per  pound;  iron  spikes,  at  7.9  cents  per  pound;  stone,  at  $2  90  per  cord; 
brush,  at  60  cents  per  cubic  yard  ;  framing,  at  24  cents  per  lineal  foot. 

4.  Gborqb  Hannahs,  South  Haven. — 12-inch  square  timber,  at  16|c6nto  per 
lineal  foot ;  framing,  at  14|  cents  per  lineal  foot. 

5.  M.  G.  Shbrman,  Michigan  City. — 12-inch  square  timber,  at  19  cento  per 
lineal  foot,  pine ;  12-inch  square  timber,  at  17  cents  per  lineal  foot,  other ;  3-mch 
plank,  at  $16  per  thousand  feet;  iron  bolts,  at  5  cents  per  pound ;  iron  spikes, 
at  8^  cents  per  pound ;  stone,  at  $3  18  per  cubic  yard ;  orush,  at  $1  25  per 
cubic  yard  ;  framing,  at  17  cents  per  lineal  foot. 

6.  Ghapin  &  Wblls,  Milwaukee. — Iron  bolts,  at  4J  cents  per  pound ;  iroa 
spikes,  at  6j^  cents  per  pound. 

7.  Hasbrouck  &  GoNRO,  Milwaukee. — 12-inch  square  timber,  at  20  cento  per 
lineal  foot ;  iron  bolts,  at  7  cents  per  pound  ;  stone,  at  $16  per  cord ;  brush,  at 
$6  per  cord ;  framing,  at  15  cents  per  lineal  foot. 

8.  Jambs  H.  Mallory,  Elgin,  Elane  county,  Illinois. — 12-inch  square  tim- 
ber, at  21^  cents  per  lineal  foot ;  3-inch  plank,  at  $24  per  thousand  feet;  iron 
bolts,  at  5|  cents  per  pound ;  iron  spikes,  at  13  cents  per  pound ;  stone,  at 
$15  90  per  cord  ;  brush,  at  $G  per  cord  ;  framing,  at  13j  cents  per  lineal  foot. 

9.  SiLVBR  &  BowBS,  Michigan  City. — 12 -inch  square  timber,  at  19  cento  per 
lineal  foot ;  iron  bolts,  at  5^  cents  per  pound ;  stone,  at  $15  75  per  cord ;  fram- 
ing, at  19^  cents  per  lineal  foot. 

10.  Barker  &  Bobbrts,  Michigan  City. — 12-inch  square  timber,  at  18  cents 
per  lineal  foot ;  3-inch  plank,  at  $16  per  thousand  feet ;  iron  bolts,  at  4  9  cento 
per  pound ;  iron  spikes,  at  8  cents  per  pound  ;  stone,  at  $15  50  per  cord ;  bnuh, 
at  $3  per  cord  ;  framing,  at  18  cents  per  lineal  foot 

Abstract  of  contract  Jar  improving  the  harbor  of  Michigan  City,  Indiana, 


Contractor. 


J.  D.  Dolan 

Do 

F.  A.  Slater 

Do 

Chapin  &  Wells. 
Do 


Nature  of  contract. 


Stone,  per  cubic  yard 

Brash  or  slab,  per  cubic  yard 

For  twelve- incb  square  timber,  per  lineal  foot 

For  framingr,  inclading  placing,  siuking,  and  filling  tite 

cribs,  per  lineal  foot 

For  bolts,  per  pound 

For  spike,  per  pound 


Prios. 


75 
14 

13 
41 

6i 


Abstract  of  materials  received  and  usedt  labor  performed^  and  amount  paid  to 
contractors  up  to  September  1,  1867,  at  harbor  q^'  Michigan  City,  Indiana. 

Labor  performed,  6,065  cubic  yards  of  dredging.  The  contractors  have  not 
been  paid  for  any  work  done  or  material  delivered  up  to  1st  September,  1867. 

At  the  present  contract  prices  the  cost  of  extending  these  piers  as  proposed 
will  be  as  follows: 

CRIBS  32'  X  Sy  X  25^. 

4,159  running  feet  of  timber,  at  14  cents $582  26 

288  feet  of  plank,  at  $14  per  M 4  03 
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4|762  pounds  of  iron  boltj,  at  4}  cents $232  15 

6  poimds  of  iron  spikes,  at  6^  cents 39 

112  cords  of  stone,  at  $12  44 1,  393  28 

13  cords  of  bmsh,  at  $3  55 46  15 

4,159  mnning  feet  of  framing,  at  13  cents 540  67 

Cost  of  one  crib 2, 798  93 

288  feet  of  pier- work  will  take  nine  cribs,  whicb  at  this  price  will  cost  25, 190  37 

Add  ten  per  cent,  for  contingencies 2,  519  03 

Making  the  sam  total  for  extending  the  eastern  pier. 27,  709  40 


The  cost  of  extending  the  western  pier  will  be  as  follows : 

CRIB  32'  X  20'  X  17'. 

3,378  mnnins  feet  of  timber,  at  14  cents $472  92 

288  feet  of  3-inch  plank,  at  $14  per  M 4  03 

3,880  pounds  of  iron  bolts,  at  4|  cents 189  15 

6  {loandfl  of  iron  spikes,  at  6^  cents 39 

90  cords  of  stone,  at  $12  44 1,119  60 

10  cords  of  bmsh,  at  $3  55 35  50 

3,318  running  feet  of  framing,  at  13  cents 439  14 

Cost  of  one  crib 2, 260  73 

320  feet  of  pier-work  will  take  ten  cribs,  which  at  this  price  will  cost  22,  607  30 

Add  ten  per  cent,  for  contbgencies 2,  260  70 

24,868  00 

Add  cost  of  eastern  pier 27,  709  40 

Making  the  total  cost  for  both  piers 52, 577  40 


Subtracting  this  snm  from  $75,000,  the  amount  of  the  appropriation,  leaves 
$22,422  60,  a  sum  sufficiently  large  to  pay  for  all  the  dredging  required,  estima- 
ting the  cost  of  dredging  at  20  cents  per  cubic  yard.  This  sum  will  pay  for 
113,113  cubic  yards,  and  I  do  not  think  it  likely  that  a  greater  amount  of  earth 
Tfill  have  to  be  removed. 

The  bottom  of  the  channel  is  almost  entirely  composed  of  remarkably  hard 
and  tenacious  clay.  So  difficult  is  it  to  be  removed  that  in  places  it  is  necessary 
for  the  dredge  to  break  it  up  into  lumps  before  attempting  to  take  it  ont.  This 
dredge  is  extra  large,  and  there  is  probably  not  a  stronger  one  on  the  lake.  I 
do  not  think  that  any  reliable  contractor  could  be  found  who  wonld  be  willing 
to  undertake  the  dredging  for  much  less  than  50  cents  per  cubic  yard.  There 
will  be  therefore  a  large  saving  on  account  of  having  the  nse  of  this  dredge  for 
nothing. 
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MiLWAUKBB,  Wisconsin,  September  12, 1867. 

Colonel  :  In  addition  to  mj  report  on  Michigan  Gity^  I  have  the  honor  to 
respectfully  snhmit  the  following  estimate  of  the  cost  of  dredging  at  that  place. 
I  only  received  the  data  to-day  on  which  to  base  the  estimate. 

By  roll  of  men  engaged  in  working  the  dredge  and  hanling  and 

damping  mud  scows,  for  one  month $859  63 

Bepairs  of  dredge  for  same  period 219  76 

1, 079  39 

Amount  of  earth  excavated 9,235  cnbic  yards. 

Cost  per  cubic  yard Ill  68 

The  pay-roll  includes  the  pay  of  the  foreman  at  six  dollars  per  day. 
The  earth  was  dumped  by  laborers,  who  hauled  the  scows  out  into  the  like 
by  hand — a  tedious,  slow,  and  laborious  process.  During  the  greater  portion  of 
this  month  there  will  be  a  tug  used  for  this  purpose,  and  six  of  the  laborers 
discharged.  In  this  way  I  think  there  will  be  a  much  larger  amount  of  earth 
excavated,  and  that  it  will  cost  no  more  per  cubic  yard. 

Very  respectfully,  your  obedient  servant,  • 

D.  P.  HEAP, 
Captain  of  Engineert. 
Major  and  Brevet  Col.  J.  B.  Whbblrr, 

Corps  of  Engineers, 


A  13. 

Milwaukee,  Wisconsin,  June  5, 1867. 

General  :  In  compliance  with  your  instructions  of  March  9, 1867,  I  ordered 
Captain  A.  Mackenzie,  United  States  engineers,  on  the  2d  of  April,  1867,  to  pro- 
ceed to  Michigan  City,  Indiana,  and  make  a  full  and  accurate  survey  of  that 
harbor,  a  careful  examination  of  the  piers  and  other  works,  and  to  report  as  to 
the  safety  and  convenience  of  the  harbor  for  the  purposes  of  commerce.  A  copy 
of  his  report,  marked  A,  and  a  tracing  of  the  map  of  the  harbor,  is  herewith 
appended. 

As  the  law  requires  that  the  Michigan  City  Harbor  Company  shall  show  aa 
expenditure  of  the  sum  of  one  hundred  thousand  ( 100,000)  dollars  in  the  con- 
struction of  a  safe  and  convenient  harbor  at  that  place  before  the  appropriation 
was  available,  the  engineer  and  secretary  of  the  company,  Mr.  t)aniel  Kennedy, 
was  requested  to  inform  me  when  the  expenditures  would  reach  that  amount. 
I  received  a  letter  from  him,  dated  May  21,  1867,  stating  that,  including  the 
pay-rolls  for  the  month  of  May,  the  amount  of  expenditures  of  the  company  in 
improving  the  harbor  would  be  slightly  in  excess  of  $100,000. 

I  proceeded  with  Captain  Mackenzie  to  Michigan  City  on  the  3  let  of  May, 
and  on  that  day  and  the  Ist  of  June  made  an  examination  of  the  harbor,  the 
piers,  dredges,  scows,  and  vouchers  of  disbursement  of  the  company.  I  find  that 
they  have  expended,  in  the  construction  of  the  harbor  at  that  place,  a  sum  slightly 
in  excess  of  8100,000.  An  abstract  of  these  expenditures  is  herewith  appended, 
marked  B. 

The  piers  are  composed  of  cribs  filled  with  stone,  and  conform  in  the  main 
features  to  the  plans  adopted  by  the  engineer  department.  They  were  built  by 
contract  and  appear  to  have  been  executed  in  a  workmanlike  manner.  For  di- 
mensions, details,  &c,  see  report  of  Captain  Mackenzie. 

The  company  contracted  for  dredging,  and  this  was  sub-let  to  Fox  &  Howard, 
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of  Gbiesgo,  Illinois.  Dispntes  between  the  contractors  and  the  directors  of  the 
coinpaaj  resulted  in  an  abandonment  of  the  dredging  by  the  contractors.  Hence 
tLere  was  but  little  dredging  donOf  and  that  of  no  use  as  far* as  improvement  of 
tbe  harbor  was  concerned. 

The  directors  decided  to  bnild  a  dredge  and  do  the  work  themselves.  Thej 
now  have  a  fine  dredge  with  dump  scows,  the  whole  costing  about  $17,000.  The 
dredge  was  at  work  when  I  was  there,  and  proved  itself  an  excellent  machine 
capable  of  doing  the  required  work. 

The  question  is,  have  they  constructed  a  safe  and  convenient  harbor  at  Mich- 
igan Ohj  ?  My  answer  is,  they  have  not,  but  have  done- much  towards  it  By 
a  liberal  construction  of  the  law,  I  think  they  have  complied  with  its  require- 
mentSf.aod  are  entitled  to  the  benefit  of  the  present  appropriation. 

I  woQld  recommend  that  this  amount  appi  opriated  be  applied  to  extending 
the  Dortbeaeterh  pier  a  distance  of  two  hundred  and  eighty-eight  (288)  feet  on  a 
line  with  its  present  directlbn,  an  extension  of  the  western  pier  three  hundred  and 
tveoty  (320)  feet  on  a  line  with  the  direction  of  the  end  crib,  and  dredge  the 
channel  between  the  pieis  and  in  the  creek  to  a  depth  of  twelve  feet.  These  ex- 
ten&iona  to  be  composed  of  cribs  built  in  accordance  with  plans  approved  by  the 
engineer  department  This  will  carry  the  piers  into  a  depth  greater  than  twelve 
feet  of  water,  will  widen  the  entrance  to  one  hundred  and  fifty  feet,  and  will 
render  it  a  safe  and  convenient  harbor  for  those  vessels  sailing  to  Michigan  City, 
or  compelled  to  seek  refuge  there  during  severe  gales  from  the  north  and  north- 
east, which  are  the  worst  that  prevail  iu  that  section. 

i  would  recommend,  in  preference  to  letting  the  work  of  dredging  by  contract, 
to  use  the  dredge  now  on  hand,  paying  the  running  expenses.  And  I  take  ad- 
vantage of  this  opportunity  to  call  the  attention  of.  the  department  to  the  fact 
that  this  company,  oonsultiag  its  best  interests,  have  abandoned  the  system  of 
contracting  for  dredging  and  do  .the  work  themselves,  while  we  have  abandoned 
the  system  of  doing  the  work,  and  gone  into  a  worse  one  of  doing  the  work  by 
contract.  A  latitude  of  judgment  should  be  g^ven  in  these  matters  to  the  officer 
m  charge,  and  power  given  him  to  stop  any  .contract,  and  do  the  work  himself  if 
the  eoQtractors  fail,  or  do  not  progress  satisfactorily  in  their  work. 
I  am,  general,  very  respectfully,  your  obedient  servant, 

J.  B.  WHEELER, 
Major  of  Engineers  and  Brevet  Colottd. 
Major  General  A.  A.  Hdmphbbys, 

Corps  of  Engineers,  Chief  of  Engineers  U»  S.  Army,     * 

Washington^  D.  C 


[A.J. 

MiLWAUKRB,  Wiscoxsiif ,  May,  1867. 

CoLOifBL :  In  accocdance  with  your  instructions  of  April  2, 1367, 1  proceeded 
to  Michigan  City,  Indiana,  and  made  a  complete  survey  of  the  proposed  harbor. 
I  have  the  honor  to  submit  the  following  report,  attached  to  which  will  be  found" 
a  map  of  harbor,  abstracts  of  work  done  by  the  Michigan  City  Harbor  Com- 
ptnj,  money  and  material  expended  by  them,  and  the  material  still  on  hand. 
Tbcse  abstracts  were  preparea  by  the  secretary  of  the  company  in  my  presence, 
>jd  taken  from  the  vouchers  properly  signed.  I  have  aaded  a  table  showing 
the  Bhiproents  from  Michigan  City  ibr  the  year  1847 ;  and  one  slionving  the  rise 
itDd  fall  of  Lake  Mieliigan  during  the  time  I  was  making  the  survey. 

The  harbor  at  Michigan  City  is  in  so  poor  a  condition  that  it  can  hardly  be 
called  a  harbor.     The  government  commenced  work  here  in  1836,  and  have  ex- 
pended in  all  about  $135,000.     The  different  appropriations  were  small  and 
7  w Vol  ii 
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made  at  longiutervalfl ;  large  amounts  were  paid  for  salaries,  dredges,  scows,  &e. 
The  material  was  collected  on  the  heach,  and  rotted  before  money  coald  he  had 
to  pnt  it  in  the  piers.  ^The  urork  consequently  went  to  decay  and  n^as  abandoned. 
A  few  cribs  were  put -in  place;  these  have  been  cat  down  and  nmde  the 
foandations  for  new  piers.  The  old  plan  of  improvement  contemplated  a  break- 
water in  front  of  the  entrance,  and  one  crib  was  put  in  place,  but  it  was  ton 
from  its  bottom  timbers  by  the  waves,  and  washed  ashore  in  a  few  hours. 

A  few  years  since,  the  people  of  Michigan  City  and  vicinity  or^niied  th« 
Michigan  City  Harbor  Company,  with  a  capital  stock  of  8300>000.  xhey  raised 
by  subscription  about  $206,000.  Authority  was  granted  by  Congress  to  ose 
the  old  government  piers  as  foundations,  and  contracts  were  let  to  repair  the  old 
'work,  extend  the  piers  into  1 2  feet  of  water  and  dredge  about  50,000  cubic  yards. 
The  contractors.failed  to  complete  their  work,  only  sinking  16  cribs  and  tpmov* 
ing  10,000  cubic  yards.  Very  little  of  the  material  dredged  was  carried  oat, 
but  dumped  into  the  channel  between  the  piers ;  during  the  winter  it  washed 
back  into  its  old  bed. . 

The  east  pier  is  1,135  feet  in.length,  and  the  west  pier  994  feet;  250  feet  will 
carry  the  east  pier  over  the  bar.  The  cribs  are  substantially  built,  and  their 
plan  is  similar  to  the  one  you  have  adopted.  The  channel  between  the  piers  it 
100  feet  wide,  and  the  depth  of  water  will  only  allow  the  passage  of  small  fish- 
ing boats. 

Trail  creek  has  an  average  depth  of  3  feet,  and  a  width  of  60  or  70  feet ;  its 
bed  is  hard  clay  covered  with  sand,  washed  from  the  sand  hills  through  which 
the  creek  passes.  About  three-quarters  of  a  mile  above  the  mouth  the  creek 
widens  into  a  marshy  swamp  of  more  than  fifty  acres,  which  the  <^ompany  pro- 
pose to  use  as  a  basin.  It  is  to  be  dredged  together  with  the  creek,  and  the 
shores  iTrom  the  piers  up  to  the  railroad  bridge  docked.  A^ove  the  Michigan 
Central  railroad  bridge  is  a  still  more  extensive  swamp.  Nearly  all  the  saod 
in  the  channel  is  washed  from  the  hills  below  the  bridge ;  very  little  comes 
down  from  above.  Mot't  of  the  wash  will  be  stopped  when  the  banks  are 
docked,  though  some  sand  will  still  find  its  way  into  the  channel  and  reqnire 
occasional  dredging.  The  harbor  company  have  almost  completed  a  dredge*;  it 
is  built  in  the  best  possible  manner,  and  will  be  in  operation  by  the  let  of  June, 
1867.     They  propose  to  extend  both  piers  this  year. 

A  break-water  at  the  entrance  to  Michigan  City  would  be  of  great  advantage 
to  the  commerce  of  the  lake,  as  it  would  affofd  vessels  a  safe  anchorvge  in  hard 
northerly  blows*;  but  to  be  of  service,  it  should  be  at  least  half  a  mile  from 
shore,  and  more  extensive  than  the  one  formerly  proposed.  It  would  require  a 
very  strong  structure  and  cost  an  immense  sum. 

A  good  harbor  is  needed  at  Michigan  City,  not  only  on  account  of  its  being 
at  the  foot  of  the  lake,  where  vessels^can  run  when  they  cannot  make  side  ports, 
but  on  account  of  the  fine  country  back  of  it.  For  the  year  ending"  September, 
1847,  the  shipments  of  grain,  &c.,  were  very  large.  A  table  of  shipments,  &c., 
is  added.  Most  of  the  vessels  were  loaded  at  wharves  running  into  the  lake ; 
others  came  up  the  creek  and  loaded  at  the  warehouses  shown  on  th^  map.  The 
old  wharves  have  disappeared.  Keeping  the  harbor  open  will  always  be  attended 
•with  more  or  kss  difficulty,  but  the  people  have  gone  to  work  with  the  deter- 
mination of  making  a  harbor,  and  I  think  they  will  succeed.  They  have  already 
expended  nearly  $100,000,  and  expect  *by  the  middle  of  May,  1867,  to  fully 
reach  that  sum. 

I  am,  very  respectfully,  your  obedient  servant, 

A.  MACKENZIE, 
Captain  United  States  Engineers. 

Brevet  Colonel  J.  B.  Whbblbr, 

Major  of  Engineers  United  States  Army, 

Superintending  Engineer  of  Harbor  Improvements,  Milwaukee,  Tils, 
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ShiprntnU  of  grain,  SfC,^  at  Michigan  City  for  the  year  ending  September,  1847. 

Wheat,  corn,  and  other  grains,  basbels 617, 134 

Pork,  beef,  and  other  cask  freight,  barrels 4,  798 

Hides,  number 1, 295 

Woolsacks ,. 175 

Merchandise  received,  tons 2,  946 

Xomber  of  arrivals*  of  vessels,  including  propellers 196 

Naraber  of  times  steamboats  touched  at  this  point  with  passengers 

and  freight 144 

Amount  expended  by  the  Michigan  City  Harbor  Company  in  building  piers, 

4v.,  to  May,  1867. 

Organisation,  collecting  subscriptions,  &c $3,  964  81 

Salaries 2,  798  50 

Office  expenses,  rent,  furniture,  &c 735  64 

Repairs,  and  construction  of  piers 62,  417  10 

Excavation,  (dredging,  &c.,  for  placing  cribs) 6,  874  56 

Materials  on  hand,  timber,  piles,  plank,  &c 5,  374  55 

Dredge,  four  scows,  pile  driver,  ropes,  chains,  and  tools 15,  028  03 

Paj-rolls  for  April,  1867 1,  400  00 

98,593  19 

Materials  on  hand. 

Timber,  cubic  feet^. 13,  332 

Plank,  M  feet,  board  measure 55 

Piles,  lineal  feet. . . : 6,  965 

Wood,  cords,  for  dredge - 230J 

Materials  used  in  construction  and  repair  of  piers. 

Timber,  cubic  feet 81, 118 

Plank,  M  feet,  board  measure 12 

Iron,  pounds 56,  241 

Stonccords 1,  990 

Amou?U  of  work  done. 

BAST   PIBR. 

371  feet,   4  feet  high,  20  feet  wide. 

200  do.     5  do.  do. 

34  do.     7  do.  do. 

40  do.     8  do.  do. 

30  do.     9  do.  do. 

30  do.  10  do.  do.         crib  sunk. 

50  do.  11^  do.  do.              do. 

50  do.  13  do.  do.               do. 

30  do.  16  do.  do.               do.          , 

60  do.  20  do.  do.               do. 

60  do.  23  do.  do.              do. 

60  do.  24  do.  do.              do. 

60  do.  25  do.  do.              do. 

60  do.  26  do.  do.              do. 

1, 135  do. 


100 
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WEST 

PIER. 

381  feet,    4 

feet  high, 

20  feet  wide. 

290  do.     5 

do. 

do. 

40  do.     6 

do. 

do. 

crib  Bunk.  ^ 

60  dp.     8 

do. 

do. 

do. 

50  do.  10^ 

do. 

do. 

do. 

50  do.  13 

do. 

do. 

do. 

60  do.  16 

do. 

do. 

do. 

60  do.  22 

do. 

do. 

do. 

995  feet. 


Record  of  rise  and  fall  of  Lake  Michigan  from  April  12  to  April  20,  1867. 


Date. 

7  a.  m. 

12  m. 

6  p.m. 

Remarks. 

Friday.  Aprill2 

Saturday.  April  13... 

'   Sunday, Aprill 4 

Monday.  April  15 

Tuesday,  April  16 

Wednesday,  April  17. 
Thursday.  April  18... 

Friday.  April  19 

Saturday,  April  20... 

/    // 

0  1.5 
4.75 
3.75 
4.25 
8 

4.5 
5 
6.5 

// 

1.25 

3.75 

3.5 

5 

8.5 

4.75 

4.75 

// 

0 

4.75 

3.25 

4.5 

9 

2.75 

4 

Southwest  wind,  light. 
Southwest  wind,  lipbt. 
Southwest  wind,  light ;  rain. 
North  wind,  heavy;  bard  rain. 
North  wind,  very  heavy ;  foggy ;  ram. 
Southwest  wind,  light. 
Southwest  wind,  light. 

3.25 

1 

' 

— I — 

Note. — The  numbers  in  the  above  table  are  relative.  There  has  been  no  record  kept  for 
several  years,  and  no  marks  could  be  found  to  which  the  present  could  be  referred.  The 
inhabitants  think  the  lake  is  about  two  feet  lower  than  at  the  time  Mr^  Bowes  made  his  sur- 
vey in  1852. 


Statement  of  expenditures  of  Michigan  City  Harbor  Company  to  date,  June  5, 

1867. 

In  organizing  and  collecting  stock  subscriptions f3.  964  81 

Salaries 3,  111  20 

Office  expenses,  rent,  furniture,  fuel,  stationery,  &c 735  64 

Repairs  and  construction  of  piers ' 62.  478  25 

Excavation - 7, 107  93 

Materials  on  hand,  timber,  plank,  iron,  piles  and  wood 5.  374  55 

Dredge  and  four  scows,  pile  driver,  and  other  tools 17,  753  65 

100, 526  03 


The  May  pay-rolls,  which  are  included  in  the  above  statement, 

amount  to , $1,482  24 


A  14. 

Milwaukee,  Wisconsin,  June  24, 1867. 

Qbnbral  :  I  have  the  honor  to  transmit  herewith  the  statement  of  expendi 
tures  made  by  the  Michigan  City  Harbor  Company  in  improving  the  haroor  at 
MichigAU  City,  duly  authenticated  by  the  engineer  and  secretary  of  the  com- 
pany, Mr.  Kennedy,  as  requested  by  you  in  your  letter  of  June  14,  1867. 
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I  think  in  reference  to  the  expenditure  of  817,753  65  for  a  dredge,  scows,  &c., 
ihiX  this  amount  can  fairly  be  allowed  tbem. 

It  is  true  that  the  sum  is  large,  and  that  the  amount  of  dredging  required  to 
be  done  bj  the  United  States  would  bardlj  seem  to  justify  so  large  an  ezpend- 
itare  of  money. 

But  a  close  examination  of  tbe  amount  and  kind  of  material  to  be  dredged 
changes  in  a  slight  degree  this  opinion. 

It  18  estimated,  by  Captiun  A.  Mackenzie,  United  States  engineers,  to  require 
the  removal  of  45.000  cubic  yards  of  material  in  order  to  deepen  tbe  present 
channel  between  the  piers,  from  tbe  extremity  of  tbe  present  eastern  pier  to  tbe 
extremity  of  tbe  inside  government  work,  to  a  uniform  deptb  of  twelve  feet.  A 
portion,  about  one-half  of  the  material  to  be  removed  will  be  a  very  bard  and 
toagh  clay. 

Contractors  are  paid  by  tbe  cubic  yard,  measured  in  scows,  and  their  prices  at 
this  place  would  average  for  tbe  ordinary  or  soft  material  thirty-five  cents  per 
cabic  yard,  and  for  tbe  bard  clay  about  seventy  (70)  cents  per  cubic  yard. 

The  4'5,000  cubic  yards,  obtained  by  calculation  from  tbe  cross-sections,  would 
meafture  from  60,000  to  75,000  cubic  yards  in  scows. 

Taking  tbe  smaller  of  these  amounts^  and  estimating  tbe  cost  of  one-half  at 
thirty-five  cents  and  tbe  other  at  seventy  cents  per  cubic  yard,  we  would  find 
the  cost  to  be  not  less  than  $31,500.  The  cost  of  the  dredging  required  to  be 
done  by  tbe  United  States  will  not  be  less  than  this  if  done  by  contract. 

And  I  firmly  believe  that  they  have  shown  true  economy  in  building  a  dredge, 
and  they  can  fairly  claim  the  amount  expen^ded  as  coming  undet  the  head  of 
money  expended  in  the  construction  of  a  safe  and  convenient  harbor  at  that 
place. 

The  item  of  "  organizing  and  obtaining  stock,"  amounting  to  $3,964  81,  is 
hardly  a  legitimate  expenditure  under  tbe  law ;  but  as  this  amount  is  less  than 
five  (5)  per  centum  expended,  I  think  it  might  fairly  come  under  the  head  of 
contingent  expenses  and  be  allowed. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

J.  B.  WHEELER, 
Major  of  Engineers  and  Brevet  Colonel, 
Major  General  A.  A.  Humphrkys, 

Corps  of  Engineers,  Chief  of  Engineers  U.  S,  A., 

Washington,  D.  C. 


Btatement  of  expenditures  of  the  Michigan  City  Harbor  Company  to  June  5, 1867. 

In  organizing  and  collecting  stock  subscription $3,  964  81 

In  Balaries  .' 3,  111  20 

In  office  expenses,  (rent,  furniture,  fuel,  stationery,  &c.) 735  64 

In  repairs  and  construction  of  piers > I . .  •  •  62,  478  25 

In  excavation,  (dredging  channel  and  for  placing  cribs) 7, 107  93 

In  material  on  baud,  (timber,  plank,  piles,  wood,  and  iroA)  ....  5,  374  55 

In  building  dredge,  four  scows,  pile-driver,  and  other  tools 17,  753  65 

100,  526'  03 


DAN.  KENNEDY, 
Engineer  and  Secretary  Michigan  City  Harbor  Company. 

State  of  Indiana,  Laporte  County,  ss : 

Bp  it  known  that  on  the  nineteenth  day  of  June,  in  the  year  1.867,  before 
Be,  William  Schoenemann,  a  notary  public  in  aud  for  said  county,  personally 
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appeared  Dan.  Kennedy,  and  made  oatli  in  due  form  of  lav  that  the  annexed 
Btateinent  of  the  expenditures  of  the  Michigan  City  Haihot  Company  is  a  trne 
and  faithful  statement  and  exhibit  of  the  amount  of  money  expended  on  the 
barhor  at  Michigan  City,  under  his  direction  as  engineer  of  said  harbor  company. 
Sworn  and  sabscribed  to  before  me  the  day  and  year  aforesaid.     * 

WM.  SCHOENEMANN. 

Notary  Public, 

I  hereby  certify  that  Dan.  Kennedy,  whose  name  is  sabscribed  to  the  forego- 
ing statement,  is  now,  and  has  been  since  our  organization  as  the  Michigan  Citj 
Harbor  Company,  engineer  and  secretary  of  the  same ;  and  that  the  annexed 
statement  is  a  true  and  faithful  exhibit  of  the  amount  of  money  expended  bj' 
said  company  in  the  improvement  of  the  harbor  at  Michigan  City  since  iu 
organization,  October  12,  1864,  under  his  superintendence. 

D.  J.  BALDWIN, 
Director  and  Treasurer  Michigan  City  Harbor  Chmpany, 


A  15, 

Milwaukee,  Wisconsin,  September  1,  1867. 

Colonel  :  T  have  the  honor  to  submit  the  following  report  on  the  harbor  it 
New  Buffalo^  Michigan : 

This  harbor,  as  will  be  seen  by  the  annexed  table  of  exports  and  imports,  is 
of  no  value  commercially.  As  a  harbor  of  refuge,  however,  it  is  of  considerable 
importance,  as  it  is  to  the  leeward  of  the  most  prevalent  and  violent  storms  of 
Lake  Michigan. 

The  present  improvement  consists  in  cutting  through  the  embankment  between 
Lake  Pottawatomie  and  Lake  Michigan,  and  in  sheath-piling  the  sides  of  the 
cut.  This  cut  is  to  be  two  hundred  feet  wide,  and  dredged  to  a  depth  of  twelve 
feet.     Such  pier  work  is  to  be  done  as  the  appropriation  will  warrant. 

I  would  recommend  that  next  year  two  piers  be  built  on  the  extension  of  the 
cut,  and  their  end  carried  into  twelve  feet  of  water.  They  will  each  have  to 
be  six  hundred  feet  long.  The  channel  will  also  have  to  be  dredged  to  a  depth 
of  twelve  feet,  necessitating  the  removal  of  28,000  cubic  yards  of  material. 

The  cost  of  this  improvement  will  be  as  follows  : 

One  crib,  32'  x  20'  X  17'. 

2,  368  running  feet  of  timber,  at  24  cents $568  32 

3,  554  pounds  of  iron  bolts,  at  10  cents 355  40 

6  pounds  of  iron  spikes,  at  10  cents ' 60 

226  cubic  yards  of  stone,  at  $2  70 718  20 

32  cubic  yards  of  brush,  at  83 96  00 

2,  368  running  feet  of  fencing,  at  17  cents 402  50 

288  feet  of  3'^plaQk,  at  830  per  thousand 8  64 

2, 149  n 
Add  ten  per  cent,  for  contingencies * «         214  97       ! 

2, 364  69 

Forty  cribs  will  then  cost $94.  587  60 

28,000  cubic  yards  of  dredging,  at  50  cents 1 4,  000  OO 

108,  587  60 
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Collection  district  of  New  Buffalo,  Ohicago.  Nearest  port  of  entry,  Ghicaso. 
No  revenue  collected.  No  exports  ;  ho  impQrts.  Nearest  light-house,  at  Micni- 
pn  Gitj.    No  vessels  sailing  to  or  from  the  harbor. 

Abnexed  is  an  abstract  of  contracts ;  also  an  abstract  of  work  performed  and 
paid  for  op  to  date. 

Very  respectfully, 

D.  P.  HEAP,  Captain  of  Engineers. 

Mlijor  and  ^revet  CoL  J.  B.  Whbblbk, 

Corps  of  Engineers. 


Ahtraet  of  materials  received  and  used,  labor  performed,  and  amount  paid  to 
contractors  up  to  September  1,  1807,  at  harbor  of  New  Buffaloy  Michigan. 

Materials  reeeiyed,  none. 

Materials  used,  none. 

Labor  performed,  11,250  cubic  yards  dredging. 

Paid  to  Carkin  &  Kimball  for  dredging,  $2j,135  20. 

Abstract  of  contracts  for  improving  Netc  Buffalo  harbor,  Michigan. 


ContiBctors. 


Cvkio  &  Kimball 

00 

Do 

Do 

Do 

Do 

Do 

Do.... 

Do 

H.  NeUou  Gere  ... 
Do 


Nature  of  contiact. 


12-inch  timber,  per  thousand  feet,  board  meaenre 

d-iach  plank,  per  thousand  feet,  board  lAeasnre 

Piles,  per  lineul  foot. 

Stone,  per  cord  of  1*28  cubic  feet a. 

-Bnisb,  per  cord  of  128  cubic  feet 

Framing,  per  lineal  foot  of  timber 

Drivinif  piles,  per  lineal  foot  of  timber 

Dredging  and  excavating,  per  cubic  jard,  (in  ordinary 

material) 

Dredging  and  excayating  in  hard  material 

Iron  bolts,  per  pound 

Iron  spikee,  per  pound 


Price. 


$15  00 

16  00 

8 

15  75 

2  90 

34 

70 
4.9 
4.9 


•       A  16. 

MiLWAUKEB,  Wisconsin,  September  1,  1867. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  on  the  harbor  of 
St.  Joseph,  Michigan. 

This  harbor,  when  developed,  will  make  one  of  the  finest  harbors  of  the  lake. 

St.  Joseph's  river,  before  entering  Lake  Michigan,  spreads  itself  into  a  basin 
BOO  feet  wide,  with  an  opening  into  Lake  Michigan  225  feet  wide.  The  town 
IB  Bitaated  on  the  south  pf  thifl  basin,  and  a  good  depth  of  water  is  obtained 
for  a  diatanoe  of  2,000  feet  from  the  outlet.  The  channel  averages  150  feet  in 
width. 

The  north  pier  is  about  1,100  feet  long.  This  spring  a  contract  was  made  to 
extend  the  south  pier  200  feet.  700  feet  more  will  be  necessary  to  make  this 
pifT  equal  in  length  to  the  north  pier. 

The  current  of  the  river  is  quite  rapid,  and  as  soon  as  it  passes  the  end  of 
the  south  pier  it  turns  to  the  south  and  runs  along  the  fthore.  dj  extending  the 
N>udi  pier,  it  will  confine  the  current,  and  probably  clear  out  a  portion  of  the 
iaterior  basin.  I  would  therefore  recommend  that  the  south  pier  be  made  equal 
in  length  to  the  north. 

The  extension  of  the  200  feet  previously  spoken  of  costs  at  the  rate  of  $70 
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?er  foot  of  pif  r.     It  consiets  of  a  pile  pier,  with  a  crib-work  sapentructnre. 
^he  additional  7Q0  feet  will  cost  at  aboat  the  same  rate,  making  a  total  of 
^  $49,000.     To  build  thie  extension  of  cribs  will  cost  $110  per  foot  of  pier, 
making  a  total  cost  of  $77,000. 

I  would  recommend  that  the  extension  be  built  of  piles,  on  the  score  of  econ- 
omy. Though  not  as  lasting  as  crib- work,  still  they  will  make  a  very  good,  8e^ 
viceable  pier,  and  will  last  for  a  long  time. 

The  repairs  on  the  old  pier  were  let  at  the  same  time  with  th«  south  pier  ex- 
tension.    No  additional  appropriation  should  be  necessary  next  year. 

The  following  is  an  extract  from  a  letter  written  od  August  3,  1867,  by  Mr. 
S.  G.  B.  Carpenter,  the  government  agent  at  St.  Joseph's  : 

"  The  following  information  I  have  gathered  from  captains  and  others  since  I 
have  been  here : 

**  That  the  harbor  is  an  easy  one  to  make  in  a  blcrw  from  the  Dortherd,  bnt 
lacks  sufficient  depth  of  water  on  the  bar  for  large  vessels. 

**  It  is  the  opinion  of  all  captains  sailing  here  that  I  have  talked  with  that  if 
the  south  pier  were  extended  equal  to  the  north  pier,  the  current  of  the  river 
would  be  sufficient  to  cut  the  bar,  give  a  straight  channel,  and  at  all  times  six- 
teen feet  water. 

**  There  is  a  large  fleet  of  vessels  trading  at  the  different  piers  between  here  and 
Michigan  City  and  Saugatuck  that  make  this  a  place  of  refuge  during  storms. 

"  There  are  now  four  propellers  making  tri-weekly  trips  (two  each  night) 
between  here  and  Chicago ;  another  now  being  built  (the  Hippocampus)  will  run 
between  here  and  Milwaukee.' 

**  Mr.  Aldrich,  who  took  some  pains  last  winter  to  obtain  the  amount  of  business 
done  here,  states  that  for  the  trade  of  this  town  about  $600,000  worth  of  mer- 
chandise were  brought  to  St.  Joseph's  in  1866.  Warehouse- men  state  that 
about  one-half  that  much  is  received  for  merchants  back  in  the  country. 

*<  Shipments  from  the  port  for  1866  were,  in  part,  14.000,000  feet  of  lumber, 
3,000  cords  of  wood,  and  fish  to  the  amount  of  $50,000. 

**  The  lowest  estimate  I  have  heard  for  the  crop  of  black  and  whortleberries 
not  yet  gathered  is  1,500  bushels,  and  700,000  baskets  of  peaches  ;  50,000  baskets 
of  pears ;  30,000  barrels  of  apples,  and  100,000  boxes  of  grapes. 

".Exports  for  the  months  of  June  and  July,  1867,  from  the  deputy  collector 
of  the  port  of  St.  Joseph's : 


Lumber,  2,634,000  feet. 

Wood,  1,446  cords. 

Railroad  ties,  37,590. 

Potatoes,  3,128  bushels. 

Berries,  11,700  bushels. 

Fish,  655  boxes  of  200  pounds  each. 


Fish,  411  half  barrels. 
Flour,  127  barrels. 
Leather,  128  rolls. 
Rags,  92  bales. 
Brick,  15,000. 
Tallow,  20  barrels. 


'*  Whole  number  of  clearances  within  this  period,  178 ;  aggregate  tonnage, 
29,577  tons ;  revenue  obtained  from  clearances  is  about  $800  per  year." 

Annexed  is  a  tabular  statement  of  material  required,  and  work  done  up  U 
date,  also  an  abstract  of  the  contracts. 

Very  respectfully,  your  obedient  servant, 

D.  P.  HEAP, 
Captain  of  Engmeen* 
Major  and  Brevet  Col.  J.  B.  Whbblbr, 

€oTjt9  of  Engineers* 

Note. — ^The  light-house  is  at  the  mouth  of  the  river,  south  side ;  the  light  is 
fixed,  varied  by  flashes  ;  intervals  of  flash,  one  minute  and  thirty  soconds  j  dis- 
tance visible,  fifteen  nautical  miles ;  light  of  fourth  order.  The  light  h  on  the 
keeper's  wooden  dwelling.  D.  P.  H. 
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Ahttraet  afcontrtictsjar  improving  the  harbor  at  St.  Joseph's^  Michigan, 


Cootractora. 

1 


Hiibroock  Sl  Conro. 

Do 

Do 

Do 

Do 

Do 

Do 


Natare  of  contract. 


Price. 


For  oak  piles,  each 

For  pine  timber,  per  cubic  foot 

For  brush,  per  cord 

For  atone,  per  cord 

For  iron  bolts,  per  pound 

For  iron  bolts  with  nut  and  screw,  per  pound 


$16  00 

35 

3  00 

15  00 

10 

18 


Ahifract  of  maferinh  received  and  u^ed,  labor  performed,  and  amount  paid  to 
eoHtractors  up  to  September  1,  1867,  at  harbor  of  St,  Joseph,  Michigan, 

Materials  received  of  Haabrouck  &  Conro,  20,913  feet  timber,  171  piles,  551 
cords  stone,  30  cords  brash,  26,378  pounds  iron. 
Materials  used,  16,101  feet  timber,  145  piles,  250  cords  stone. 
Labor  performed,  16,101  feet  framing. 
Paid  to  Hasbrouck  &  Oonro  for  timber,  piles,  stone,  and  iron,  $20,708  79. 


A.  17. 

MiLWAUKBB,  Wisconsin,  September  1,  1867. 

Colonel  :  I  have  the  honor  to  submit  the  follovr ing  report  on  the  harbor  of 
South  Haven,  Michigan  :  * 

This  harbor  is  sitnated  abont  sixty  miles  south  of  Grand  Haven,  it  is  import- 
ant as  a  harbor  of  refuge  and  as  an  outlet  to  the  lumber  district  of  the  counties 
of  Allegan  and  Van  Buren. 

The  proposed  plan  is  to  extend  two  piers  120  feet  apart  nntil  they  reach  a 
depth  of  twelve  feet,  and  to  widen  the  river  between  the  old  piera ;  the  only 
modification  that  I  would  suggest  is  to  make  the  distance  between  the  piers  200 
feet. 

I  would  respectfully  refer  to  Assistant  U.  T.  Casgrain's  report  of  last  De- 
cember for  estimates  and  a  more  detailed  account  of  the  place. 

1  wrote  last  July  to  obtain  information  concerning  the  exports  and  imports  of 
tbe  place,  but  as  yet  have  received  no  reply. 

Annexed  is  a  tabular  statement  of  work  done  and  material  received,  also  ab- 
stract of  contracts. 

Very  respectfully, 

D.  P.  HEAP,   Captain  of  Engineers. 

Major  and  Brevet  Col.  J.  B.  Wheblbb, 

Corps  of  Ej^ineers. 

Abstract  of  contracts  for  iihproving  the  harbor  of  South  Haven, 


Conftractoiv. 


Galea  Eastman 

Do 

Do. 

Do 

Do 

B.Xel*on  Gere 

Do 

(]«o.  Hannahs . 


Nature  of  contract. 


12-inch  timher,  per  M,  board  measure 
3-inch  plank,  per  M,  board  measure.. 

PileH,  per  lineal  foot 

Stone,  per  cord  of  128  cubic  feet 

Brush,  per  cord  of  128  cubic  feet 

Iron  bolts,  per  pound 

Iron  spikes,  per  pound 

Framing,  per  lineal  toot  of  timber  ... 


Price. 


$13  25 

15  00 

8 

14  37^ 

2  00 

4.9 

4.9 

14* 
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Abstract  of  materials  received  and  used,  labor  performedt  and  ammmt  paid  to 
contractors  up  to  September  1,  1867,  a/  harbor  (^  South  Haveuj  Michigan. 


• 

Materials  received. 

Contractors. 

Pine 
timber. 

Other 
timber. 

Stone. 

Iron. 

Gftlen  Eastmaii ...... ......  ....•• ......  •...•..... 

Feet. 
2,974 

Feet. 
20,166 

Cords. 
507 

PouMis. 

R. Nelson  Gere  .......... ............  ............. 

29,1174 

Materials  used,  15,908  feet  timber,  387  cords  stone  and  26,655  pounds  iron. 
Labor  performed,  15,908  feet  framing,  and  nine  cribs  placed. 


Contractors. 

For  what  paid. 

AmH  p'd. 

Galen  Eastman 

Stone  and  timber. ................... 

2, 127  44 

Greo.  Hannahs ......  ..-.-- 

Framing...^ 

A.  18. 


BLACK   LAKE,   MICHIGAN. 


This  harbor  was  surveyed  in  October,  1866.  A  full  report,  showiag  the  con- 
dition of  the  harbor  and  proposing  plans  for  its  improvement,  was  made  at  that 
time,  and  will  be  found  in  your  last  annual  report.  The  plans  there  proposed 
were  to  improve  the  present  outlet,  rather  than  open  a  new  channel.  To  do  tbis 
the  north  pier  was  to  be  extended  250  feet,  and  the  south  pier  275  feet.  At 
the  entrance  into  Black  lake  the  channel  was  to  be  close  piled,  1,125  feet  on  the 
north  side  and  425  feet  on  the  south  side.  Tiie  whole  channel  was  to  be  dredged 
to  a  depth  of  twelve  feet.  These  plans  were  approved  and  contracts  let  for  all 
the  work  except  the  close  piling.  It  was  thought  the  appropriation  would  not 
be  sufficient  for  the  latter  work. 

The  dredging  was  commenced  August  6,  and  to  the  present  time  about  15,000 
cubic  yards  have  been  removed.  When  the  weather  is  pleasant  the  dredge  work« 
ontside,  preparing  a  foundation  for  sink  pieces,  and  when  rough  it  works  inside 
between  piers.  It  was  so  late  when  the  dredging  was  commenced,  that  the 
framers  have  not  had  time  to  complete  any  work.  Before  the  close  of  navigation 
they  will  place  twelve  cribs,  six  on  each  pier,  anddredge  the  channel  to  twelve 
feet.  Some  of  the  cribs  in  place  at  the  time  of  survey  rested  on  sink  pieces,  and 
others  on  the  sand.  While  those  on  the  sand  had  settled  unevenly  and  tipped, 
the  cribs  resting  on  the  sink  pieces  were  level  and  firm  ;  it  was  therefore  deter- 
mined to  use  sink  pieces  as  foundations  for  the  nei^  cribs.  The  sink  pieces  are 
made  of  brush  done  up  in  bundles,  and  formed  into  a  float  thirty  feet  wide  and 
long  enough  to  extend  under  two  or  more  cribs,  breaking  joints  with  Ihem.  •  The 
bottom  is  dredged  level  and  the  sink  pieces  loaded  evenly  with  stone  until  they 
sink. 

The  cost  of  entire  work,  including  close  piling,  at'  present  contract  prices  vill 
be  about  $98,000.  The  appropriations  of  1866  and  1S67  amount  to  $1 0^615  31. 
and  will  be  sufiScient  to  complete  the  whole  work  in  a  permanent  manner. 

Black  lake  is  in  the  district  of  Michigan,  twenty  two  miles  south  of  Grand 
Haven,  the  nearest  port  of  entiy.  The  nearest  light-house  is  at  the  mouth  of  the 
Kalamazoo  river,  eight  miles  distant ;  it  is  a  fixed  light  of  the  sixth  order. 
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• 

Holland,  at  the  head  of  the  lake,  six  miles  from  the  mouth,  is  the  nearest  sot- 
tlemeot.  « 

There  are  fifty-seven  small  vessels  sailing  to  and  from  this  harbor.  The 
Dumber  of  arrivals  and  departures  during  the  past  year  has  been  about  seven 
buDdred,  and  the  amount  of  revenue  collected  $1,000. 

The  exports  have  been  as  follows : 

Value. 

Sawed  timber,  feet  board  measure,  1,066,808 $53,  340  00 

Fire-wood,  cords,   10,489 41,  956  00 

Staves,  number,  2,733,462 54,  669  84 

Railroad  ties,  number,  29.985 8,  995  50 

Hemlock  bark,  cords,  2,420 12,  luO  00 

Shingles,  tho«Band,379 1,  516  00 

Sawed  heading,  pieces,  1,088,262 6,  529  57 

Staves  and  shingles  bolts,  cords,  87 870  00 

Lf-ather 112.  000  00 

MificellaneouB  articles?— flour,  butter,  &c. 65,  214  95 

357,191  26 


The  imports,  consisting  of  merchandise,  machinery,  hides,  household  furni- 
ture, castings,  manufactures,  emigrants'  effects,  &:c.,  will  amount  in  value  to  not 
less  than  $450,000. 

The  benefits  to  commerce  and  navigation  from  the  completion  of  this  harbor 
are  many.  As  a  harbor  of  refuge  it  can  hardly  be  excelled  ;  it  is  easy  of  access, 
and  has  a  capacity  for  any  number  of  vessels,  and  vessels  of  any  »\ze.  It  will 
opfn  to  commerce  a  large  tract  of  country,  settled,  principally  by  H()llanders, 
and  will  have  a  tendency  to  increase  the  emigration  of  a  class  of  ihrifty  and  in- 
dnstrious  European  laborers.  It  opens  to  cultivation  a  tract  of  land  valuable  for 
fruit  culture;  and  it  is  estimated  that  within  a  few  years  the  shipments  of  fruit 
alone  will  exceed  present  exports. 

I  am,  Yery  respectfully,  your  obedient  servant, 

A.  MACKENZIE, 
Captain  United  SStates  Engineers, 


Ahitraci  of  material  received  and  used,  labor  performed,  and  amount  paid  to 
contractors  up  to  September  1,  1867,  at  harbor  of  Black  Lake,  Michigan. 


m 

Contnietois. 

• 

Materials  received. 

• 

Timber. 

Plank. 

Stone. 

Brash. 

Iron. 

JohoRbort 

Feet. 

44, 808 

Feet. 

4,608 

Cords. 

Cords, 

Pounds. 

James  H.  Ledlie 

56,01$ 

L.  N.  Kimball 

354 

80 

Materials  nsed,  30  cords  stone. 

labor  performed,  13,447  yards  dredging  one  sink  piece  in  place. 
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Contractors. 

For  what  paid. 

Am't  paid. 

Remarks. 

Janiefi  H.  Ledlie. .. ........ .... 

Iron 

^,  478  34 
8,  169  12 
4, 4»5  24 
1,350  68 

Amonnt  with  10  per 
cent.,  118,314  6S. 

John  Roost ?.-... 

Timber  and  plank.. . 

Stone  and  bruiih 

DFedfiriner .- 

L.  N.  Kimbftll 

J.  E.  Miller 

"'**'^'B***0    •""••"  ...» 

Am*texpended,le8B  10  per  cent. 

16, 483  38 

Abstract  of  contracts Jbr  improving  Black  Lake  harbor,  Michigan. 


Contractors* 


Natnre  of  contract. 


Pries. 


John  Roost.*. 

Do.... 

Do.... 
L.  N.  Kimball 

Do.... 
J.  H.  Ledlie  . . 

Do  ... 
J.  E.  Miller. 

Do  ... 

Do  ... 

Do... 


12-inch  timber,  per  lineal  foot 

3-inch  ylank,  per  thousand,  board  measure 

F^ink  pieces  placed,  per  square  yard 

Stone,  per  cord  of  12H  cubic  feet 

Brush,  per  cord  of  128  cubic  feet 

Iron  bolts,  per  pound 

Iron  spikes,  per  pound 

Framing,  per  lineal  foot  of  timber 

Filling  with  stone,  per  cord 

Dredging  in  ordinary  material,  per  cubic  yard  . . . 
Dredging  in  hard  pan  or  stiff  clay,  per  cubic  yard 


|0^ 
25  00 

3  70 
13  40 

3  00 

a9 

15 
9 

en 

3H 

69 


A  19. 


GRAND   HAVEN,    MrCHlOAN. 


The  last  unrvey  of  this  harbor  was  made  in  1865  by  Oolonel  Rajnolds.  A 
tracing,  on  which  was  marked  the  proposed  improvements,  was  forwarded  la^t 
year.  These  improvements  were,  to  extend  south  pier  600  feet ;  to  build  a  north 
pier,  commencing  at  shore  opposite  inner  end  of  south  pier  and  running  parallel 
to  south  pier,  to  twelve-feet  curve.  The  width  of  the  channel  will  be  200  feet, 
and  the  direction  of  the  piers  will  be  that  of  present  south  pier.  The  bend  in 
river  on  south  side  was  to  be  close-piled. 

The  present  appropriation,  $105,000,  will  be  sufficient  to  complete  «outh  pier 
and  repairs.  For  the  construction  of  a  north  pier  $200,000  will  be  required, 
$75,000  of  which  can  be  used  during  the  next  fiscal  year. 

The  contractors  for  the  pier  work  commenced  operations  in  June,  1867. 
They  have  placed  six  cribs  in  extension  of  south  pier,  and  do  not  propose  pot- 
ting in  any  more  this  year.  Th6  superstructure  of  this  work  will  be  put  od 
be  tore  the  cloSe  of  navigation.  The  cribs  have  been  very  poorly  placed — ihey 
are  uneven  and  out  of  line.  To  complete  the  superstructure  piles  must  be  driven 
to  complete  the  line  where  cribs  are  displaced.  The  piles  are  necessary  to  pre- 
vent firming  a  shoulder,  upon  which  the  waves  and  ice  would  hive  great  effi'ct, 
and  probably  remove  the  superstructure.  The  trouble  in  sinking  the  cribs  has 
arisen  from  not  levelling  the  bottom  to  teceive  them.  The  close-piling  was  com- 
menced this  month,  and  will  be  completed  this  year.  It  has  been  run  straight 
across  the  bend,  instead  of  following  the  fifteen-feet  curve,  as  was  first  intended. 
The  latter  plan  gave  a  curved  line,  which  would  turn  the  current  more  gradu- 
ally and  avoid  all  danger  of  the  piles  being  undermined ;  but  they  are  now  fn^e 
from  all  danger,  being  driven  firmly  in  very  deep  water. 

The  309  feet  of  south  pier  repaired  last  year  has  not  been  completed.  The 
stone  for  new  work  was  so  piled  on  this  portion,  the  fender  piles  couid  not  be 
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dnVen.  It  was  concluded  to  omit  driving  tbe  piles  at  present,  ae  they  were  not 
considered  nece8i*ary  for  the  safety  of  the  work.  The  piles  at  the  end  on  which 
the  poperstructure  was  bnilt  were  some  distance  apart,  and  no  intermediate  piles 
coald  be  driven  on  account  of  stones,  which  had  gone  through  and  covered  the 
bottom.  The  end  of  this  work  should  be  filled  with  slabs  and  stone,  which  will 
now  be  kept  in  by  a  crib,  which  abuts  against  old  work. 

Grand  Haven  is  the  port  of  entry  for  the  district  of  Michigan,  which  embraces 
all  harbors  from  Aux  Bee  Bcies  south  to  St.  Joseph.  It  is  an  important  point, 
beicgone  terminus  of  the  Detroit  and  Milwaukee  railroad,  and  on  an  extensive 
liae  of  communication  between  the  east  and  west.     It  is  also  a  lumber  market 

of  some  importance.     It  has  a  Jight-house,  with  light  of order,  a  pier  light* 

rangf*  lights,  and  a  fog  bell.  The  harbor  has  been  this  season  in  very  good 
coiiditioD,  there  beins  fifteen  feet  of  water  on  the  bar  between  the  red  and  black 
baojs,  which  mark  the  channel.  When  the  close  piling  now  under  way  is  com- 
pleted, all  the  bends  in  shore,  from  which  sand  formerly  washed,  will  be  pro- 
tected. With  a  north  pier  the  current,  which  is  very  strong  at  times,  will  be 
coD6aed,  and  roust  keep  the  channel  open. 

It  is  estimated  that,  on  an  average,  thirty  vessels  *are  lost  annually,  in  conse- 
quence of  not  being  able  to  enter  the  harbor  during  storms.  A  good  and  safe 
harbor,  easy  of  access,  south  of  Big  and  Little  Points  an  Sable,  would  lead  ves- 
sels to  make  It,  in  heavy  ij^eather,  from  the  north,  instead  of  attempting  to 
weather  these  points,  ana  running  great  risks  of  being  driven  upon  the  shore. 

The  number  of  vessels  entering  and  leaving  this  harbor  daring  the  past  year 
is  4,000,  and  the  amount  of  revenue  collected  is  $5,000. 
I  am,  very  respectfully,  your  obedient  servant, 

A.  MACKENZIE, 
Captain  United  States  Et^inetri, 


Abstract  of  contract  Jar  improving  Grand  Haven  harbor,  Michigan. — Piering* 


Contractor. 


James  H.  Ledlie. 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 


Nature  of  contract 


12-incb  timber,  per  liceal  foot 

3- inch  plank,  per  tbonsand,  buard  measure 

Piles,  pine,  per  lineal  foot. . .;. 

Piles,  oak,  per  lineal  foot 

Stone,  per  cord  of  1*^  cobic  feet 

Brash,  per  cord  of  12S  cubic  feet 

Iron  bolts,  per  pound 

Irop  spikAs,  per  pound 

Framing,  per  Uneal  foot  of  timber 

Driving  piles,  per  lineal  foot 


Price. 


$0  22 

25  00 

8 

17 

16  04 

220 

9 

14 

11 


Abstract  of  contracts  Jbr  improving  Grand  Haven  harbor 9  Michigan, — Close 

piling. 


Contractor. 


R.A.Coiionv 
Do... 
Do... 
Do... 
Do... 
Do... 
Do... 


Nature  of  contract 


12-inch  timber,  per  liaeal  foot... 

Piles,  pine,  per  lineal  foot 

Stone,  per  c<»rd  of  128  cubic  feet 
Brush,  per  cord  of  123  cubic  feet 
Iron  bolts  and  spikes,  per  pound 

Drivinj^  piles,  each 

Framing,  per  cubic  foot ..: 


Price. 


$0  24 

10 

18  75 

1  75 

9 

1  75 

9 
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Ahstrar.t  of  matcriah  received,  labor  performed,  inaterials  used,  and  amounU 
paid  to  contractors  at  harhor  of  Grand  Havek,  to  September  1, 1867. 


Contractors. 


James  H.  Ledlie. 
R.  A.  €onoll7... 


Materials  receired. 


Pin© 
timber. 


14,760 

7,788 


Otber 
timber. 


PUes. 


Feet. 
5,168 


Feet. 


Iron. 


StoDe. 


58,638 


PaumdM. 

99.894 
30,800 


6i7 


Materials  used,  15,533  feet  timber,  82o  piles. 

Labor  performed,  15,533  feet  framing,  826  piles  driven,  6  cribs. 


Contractors  to  whom  paid. 


J.  H.  Ledlie , 

Do 

Do 

Do 

R.  A.  Conolly 

Do 

Do 

Do 

Do 

Am*twith  10  per  cent,  deducted 


For  what  paid. 


Timber , 

Stone 

Iron 

Framing. .... 

Timber 

Piles 

Iron 

Framing 

Driving  piles 


Amount. 


Remarks. 


$3, 834  08 
9; 559  25 
3,537  48 
1,228  40 
7,671  84 
5,276  42 
2,494  80 
174  96 
1,300  94 


Amount  with  10 per 
cent.,  $3,230  90. 


29,078  17 


A  20. 

MUSKEGON,  MICHIGAN. 

The  plane  for  improving  this  harbor,  as  determined  upon  last  year,  have  never 

•  been  changed.     The  plan  is  to  extend  both  piers  on  a  line  parallel  to  the  inner 

face  of  south  pier,  commencing  at  the  present  extremities  of  present  piers,  and 

extending  them  to  seventeen  feet  of  water.     For  this  extension  there  is  required 

700  feet  of  pier  work.     Its  estimated  cost  was  $58,450. 

Fifty-nine  thousand  dollars  ($59  000)  has  been  appropriated  for  the  work, 
and  will  be  sufficient  to  complete  it.  Contracts  for  extei^ding  the  piers  seveDty 
feet  (twrnty-two  feet)  were  made  May  31,  1867.  The.delivery  of  stone  was 
commenced  immediately,  and  more  than  one  thousand  cords  have  been  already 
received.  A  quantity  of  stone  has  been  lost  in  the  channel  throtigh  the  care- 
lessness of  vessels  carrying  stone. 

The  contractor  for  framing  has  obtained  permission  to  build  his  cribs  at  Grand 
Haven  and  tow  them  to  Muskegon.  He  has  not  yet  placed  any,  but  has  several, 
and  ready  to  put  in  when  the  weather  will  permit. 

No  reports  of  exports  or  imports  have  been  received."  The  shipments  of 
lumber  will  probably  amount  to  200,000.000  feet.  The  number  of  vessela 
arriving  and  departing  last  year  was  about  ,3,000,  and  the  amount  of  revenue 
collected  $4,000. 

Muskegon  is  in  the  collection  district  of  Michigan,  and  the  nearest  port  of 
entry  is  Grand 'Haven,  twelve  miles  south.  It  has  a  small  light-house,  with 
lights  of  sixth  order. 

I  am,  very  respectfully,  your  obedient  servant, 

A..  MACKENZIE, 
Captain  United  States  Engineert. 
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Ahfract  qfmateriaU  received  and  used,  lahar  performed,  and  amount  paid  to 
eantracton  up^  to  September  1,  1867,  at  harbor  of  Muskegon,  Mirhigan. 


Contractors. 


Ledlie  &,  Corse. 
Galen  Eastman. 


Materials  received. 


Pine  tim- 
ber. 


Board  meas 


Stone. 


Cords. 
1,185 


Materials  used,  none ;  labor  performed,  none. 


Contimctors. 

For  what  paid. 

Amount 
paid. 

Remarks. 

Ledlie  &,  Cnrw. . ....  ...... .... 

Stone.......  ...... 

|12,442  04 
2,017  77 

Amonnt  with   10  per 
cent.,  $1(5,066  44. 

Timber 

Amonnt  expended,  lees  10  per  ct. 

14,459  81 

• 

Abstract  of  contracts  Jbr  improving  harbor  at  Muskegon,  Michigan. 


Contractors. 


Nature  of  contract. 


Galen  Eastman 12''  timber,  per  M,  board  measure . 

Do ■» -  3"  plank,  per  M,  board  measure  < 

Do Piles,  per  lineal  foot , 

Ledlte  &,  Corse Stone,  per  cord  of  128  cubic  feet . 

Do I  Brush,  per  cord  of  128  cubic  feet . 

R.  NelMm  Gere '  Iron  bolts,  per  lb . 


Do 


Iron  spikes,  per  lb, 


Heber  Squier Framing,  per  lineal  foot  of  timber 


Price. 


$12  63 

14  00 

08 

13  H8 

2  00 

4.9 

4.9 

12 


A  21. 


WHCTB  RIVER,  MieHIOAN. 


From  the  results  of  the  survey  of  this  harbor  in  October,  1866,  it  was  de- 
temuDed  to  make  a  new  cut  at  the  foot  of  White  lake,  and  thus  avoid  the  nar- 
row, winding  channel  through  which  the  lake  now  discharges  itself  into  Lake 
Hichigan. 

It  was  estimated  last  year  that  the  total  cost  of  harbor  would  be  $170,530  80. 

The  prices  at  which  contracts  were  let  are  much  below  estimated  prices,  and 
the  above  amount  will  still  be  amply  sufficient.  During  the  next  fiscal  year 
175,000  can  be  judiciously  expended.  The  contractors,  Messrs.  Fox  and  How- 
wi,  of  Chicago,  commenced  dredging  in  July,  1867,  and  have  already  removed 
over  20,000  cubic  yards.  They  expect  to  finish  the  cut  before  the  close  of  navi- 
gation. 

The  contractors  for  material  have  commenced  the  delivery,  and  all  the  timber 
an<l  piles  will  probably  be  received  this  year. 

The  framing  contractors  are  to  close  pile  the  cut,  and  build  such  pier-work 
ae  »hall  be  necessary.  They  will  be  unable  to  commence  this  work  until  the 
cut  18  finished. 


>*! 
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With  balance  of  present  appropriation,  after  dredging  and  dose  piliugt  ten  or 
twelve  cribs  can  be  placed. 

White  river  is  in  the  district  of  Michigan,  and  the  nearest  port  of  entry  is 
Grand  Haven.  A  small  light  is  kept  up  by  individual  enterprii^e  on  north  pier. 
The  nearest  light-house  is  at  Muske^^on,  twelve  miles  distant.  The  number  of 
arrivals  and  departures  for  the  last  fiscal  year  have  been  about  nine  hundred. 

There  is  only  five  feet  of  water  in  the  channel,  and  the  class  of  vessels  ruo- 
ning  to  and  from  the  harbor,  necessarily  small. 

The  shipments  for  the. past  year  have  been  as  follows  : 

Lumber,  feet,  board  measure 60,  000, 000 

Shingle  bolts,  cords 1,  000 

Shingles 20,  000. 000 

Square  timber,  feet 600. 000 

The  imports  consisted  of  dry  good?,  provisions,  &c.,  and  amount  in  value  to 
$300,000  ;  machinery  of  all  kinds,  $100,000. 

White  lake  is  a  beautiful  body  of  water,  six  miles  long,  three  miles  wide,  and 
sufficiently  deep  for  vessels  of  any  size.  The  principal  settlement  is  Whitehall, 
foTmerly  Mears,  at  the  head  of  the  lake. 

I  am,  very  respectfully,  your  obedient  servant, 

A.  MACKENZIE. 
Captain  United  States  Engmeen, 


Abstract  ofmateriah  received  and  used,  lahor  performed,  and  amount  paid  to 
contractors  up  to  September  I,  1867,  at  harbor  of  White  Lake,  Michigan, 

Matenals  received,  none. 

Materials  used,  none. 

Labor  performed  :  Dredging",  21,335  f  ^et. 

Amount  paid  for  dredging  to  Fox  &  Howard,  $3,669  19. 


Abstract  of  contracts  for  improving  White  Ricer  harbor,  Michigan. 


Contractors. 


Thomas  S.  White. 

Do 

Do 

Carkin  &  Kimball 

Do 

R.  Nelson  Gere... 

Do 

Carkin  &  Kimball 

Do 

Fox  &,  Howard . . . 


s  Nature  of  contract. 

]2-ioch  timber,  per  lineal  foot 

3-iitcb  plank,  per  M,  board  measure... 

Piles,  per  liu%kl  foot 

Stone,  per  curd  of  128  cubic  feet 

BruHh,  per  curd  of  128  cubic  feet 

Iron  bolts,  per  pound 

Iron  spikes,  per  pound 

Framinir,  per  lineal  foot  of  timber.... 
Di  iviug  piles,  per  lineal  foot  of  timber 
Dredging,  per  cubic  yard 


Price. 


to  14.1 

14  50 

7 

14  90 

1  Ai 

4.9 

4.9 

7 

H 

2b 

A  22. 

PBNTWATBR,  MICHIGAN. 

The  plans  and  estimates  for  this  harbor  were  made  last  year  from  a  map  pre- 
pared by  the  lake  sarvey.  The  plan  adopted  for  itn  improvement  was  to  throw 
aside  entirely  the  old  slab  piers;  they  were  so  irregular,  and  ran  in  so  nuwjT 
directions,  that  no  use  could  be  made  of  them.  The  width  of  the  nutlet  was  u> 
be  increased  to  one  hundred  and  fifty  ieet,  the  sides  of  the  cut  close  piled,  and 
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piers  extended  into  Lake  Michigan  over  the  bar  a  distance  of  twelve  hundred 
and  eighty  feet.  The  whole  channel  was  then  to  be  dredged  to  a  depth  of 
Iwel?e  feet.  The  direction  of  the  proposed  piers  was  to  be  north  seventy  degrees 
west,  (magnetic.)  This  has  been  slightly  modified.  The  south  pier  commences 
at  end  of  present  south  pier.  In  extending  this  pier  the  first  crib  has  been 
made  to  abut  against  the  southern  portion  of  old  pier,  leaving  about  thirty  feet 
of  old  slab  work  to  be  removed. 

The  north  pier  will  commence  at  some  point  of  old  pier  and  be  parallel  to 
south  pier. 

The  channel  should  be  two  hundred  feet  in  width,  but  it  will  not  be  prac- 
ticable to  give  it  a  greater  width  than  one  hundred  and  fifty  feet. 

The  estimated  cost  of  work  last  year  was  $327,713  40.  This  amount  will 
be  sufficient  to  complete  the  work  in  a  permanent  manner. 

For  the  next  fiscal  year  $50,000  will  be  required. 

Pentwater  is  in  the  collection  district  of  Michigaui  and  the  nearest  port  of 
eutry  is  Grand  Haven,  sixty  miles  distant. 

The  nearest  light-house  is  at  Muskegon,  fifty  miles  south.  There  are  from 
fifteen  to  twenty  vessels  arriving  and  departing  weekly ;  the  total  number  of 
arrivals  and  departures  during  the  past  year  being  about  eight  hundred. 

The  shipments  for  the  past  season  have  been :  Lumber,  about  20.000,000 
feet,  board  measure  ;  shingles,  about  25,000,000,  number ;  bolts,  100,000  cords. 

The  imports  compare  favorably  with  exports,  and  consist  principally  of  mer- 
chandise. 

Pentwater  is  in  the  bay  formed  by  Big  and  Little  Points  Au  Sable,  and  when 
the  harbor  is  completed  will  be  easy  of  access  in  all  kinds  of  weather. 

As  a  benefit  to  commerce  the  effect  of  the  appropriation  has  already  been  felt. 
The  amount  of  business  has  almost  doubled  during  the  past  season. 
I  am,  very  respectfully,  your  obedient  servant, 

A.  MACKENZIE, 
Captain  United  States  Engineers, 


Ahstract  of  materials  received  and  used^  labor  performed,  and  amount  paid  to 
contractor  up  to  September  1,  1867,  at  the  harbor  of  Penttoater,  Michigan, 

Materials  received :   P.  M.  Danaher,  timber,  41,666f  feet,  7,000  plank ;    F.  D.  Van 
Waeener,  stone,  395  cords. 
Materials  nsed,  none. 
Labor  performed,  none. 


ContractoiB. 

For  what  paid. 

Amount  paid. 

Remarks. 

P.  M.  I>anaher 

Timber 

$4  575  60 
4, 3*20  00 

Amount  with  10  per  cent., 
19,884. 

F.  D.  Van  Wagencr 

Stone. ..... ...... 

Total 

8,895  60 

1 

8  w- 
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Abstract  of  contracts  Jbr  improving  Penttaat^  harbor^  Michigan, 


Contraciore. 

Nature  of  contiact. 

Price. 

P.  M.  Danaher. ............ .... 

12-inch  timber,  ner  lineal  foot ...... .......... 

10  12 

Do 

3-inch  olank.  ner  M.  bo  ird  measure ........... 

12  00 

Do 

Piles,  per  lineal  foot ^ 

Stone,  ner  cord  of  lii8  cubic  feet. 

8 

"F.  D.  Van  Waeener 

16  00 

Do 

Brush,  ner  cord  of  128  cubic  feet  ............. 

6  00 

R. Nelson  Gere  ...... ...... .... 

Iron  bolts,  ner nound  ....................... 

4.9 

Do 

Iron  sbiked.  ner  Dound  ...................... 

4.9 

Hasbrouck  6l  Conro 

FramiufiT.  ner  lineal  foot  of  timber. . .... ....... 

14 

Do 

Dredfirinir.  ner  cubic  vard ............ ........ 

36 

A  23. 


P^RB   MARQUETTB. 

This  harbor  was  surveyed  by  Colonel  Raynolds  last  year.  The  plan  adopted 
for  its  improvement  is  to  build  a  south  pier,  commencing  at  a  point  on  bW 
twenty  feet  south  of  present  slab  pier,  and  extending  to  bar,  a  distance  of  aboat 
six  hundred  and  forty  feet ;  to  extend  the  north  pier  to  the  bar,  a  distance  of 
four  hundred  and  fifty  feet ;  to  remove  the  old  slab  pier  on  south  side  of  chan- 
nel ;  to  cut  down  slab  pier  on  north  side  to  surface  of  water  and  replace  it  bj 
crib  work ;  to  close  pile  to  south  side  and  to  dredge  to  a  depth  of  twelve  feet,  if 
necessary. 

The  direction  of  the  piers  will  be  north  three  degrees  west,  and  the  chaonel 
two  hundred  feet  wide.  The  estiiiiate  for  the  improvement  of  this  harbor  made 
last  year  was  $270,682  16,  and  will  be  sufficient  to  complete  the  work  in  a 
permanent  manner. 

During  the  next  fiscal  year  $75,0^0  can  be  used.  The  contractor  for  building 
the  piers,  Mr.  P.  M.  Danaher,  is  required  to  put  in  place  eight  cribs  this  year. 
He  commenced  the  work  in  June,  and  has  placed  fourteen  cribs  up  to  this  date. 
He  expects  to  finish  the  entire  work  this  year.  The  cribs  already  in  position 
have  not  settled  evenly,  but  the  line  is  good,  and  there  will  be  no  difficulty  in 
building  the  superstructure.     Some  cribs  have  settled  into  the  sand  six  feet. 

In  accordance  with  your  instructions  I  applied  to  parties  at  P^re  Marqaette 
for  information  concemuig  the  imports,  exports,  &c.  I  have  been  unable  to 
learn  anything.  The  only  export  of  any  consequence  is  lumber.  The  number 
of  arrivfiJs  and  departures  of  vessels  for  the  past  year  was  about  five  hundred. 

Pere  Marquette  is  in  the  collection  district  of  Michigan.  The  nearest  port  of 
entry  is  Grand  Haven,  and  the  nearest  liglit-house  at  Muskegon.  A  light-hoosd 
is  being  erected  at  Big  Point  Au  Sable,  eight  miles  norths  The  light,  I  under* 
stand,  is  to  be  of  the  first  order. 

I  am,  very  respectfully,  your  obedient  servant, 

A.  MACKENZIE, 
Captain  United  States  Engineers. 
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Ahstraet  o^  contracts  for  improving  Pere  Marquette  harbor,  Michigan* 


Contncton. 

Xatare  of  contract. 

Price. 

P.  31  Daoaher 

12-iDch  timber.  Dor  lineal  foot  ................ 

•0  12i 
18  00 

Do 

3-inch  olank.  ner  M.  board  measure 

Do 

Piles.  Der lineal  foot 

8 

Ledlie  &,  Corse...... ...... .... 

Stone.  Der  cord  of  128  cubic  feet 

13  98 

Do 

Brush.  Der  cord  of  128  cubic  feet. .......... 

1  49 

S.NelBonGeiB 

Iron  bolt0.  Der  nound ........................ 

4.9 

Do 

Iron  snikes.  ner  Dound 

4.9 

Hasbroack Sl  Conro  ........... 

Framinip.  Der  lineal  foot  of  timber. . ........... 

14 

Do 

DredfirinflT.  Der  cubic  yard 

36 

Ahitract  of  materials  received  and  used,  labor  performed,  and  amount  paid  to 
contractors  up  to  September  I,  1867»  at  harbor  ofPire  Marquette,  Michigan. 

Materials  reoeired :  P.  M.  Danaher,  timber,  41,666|  feet ;  plank,  7,000  feet,  board  meaaure ; 
Ledlie  &,  Corse,  stone,  1,378  cords. 
Material  used,  none. 
Labor  performed :  Framing,  24,000  feet ;  cribs  placed,  14. 


Ceotractors. 

For  what  paid. 

Amount  paid. 

Remarks. 

T/mUja  At.  Corse ,,-,,--- ,.,, 

Stone ............ 

$17,338  00 
4,800  89 
3,024  00 

Amount  with  10  per  cent, 
$27,958  79. 

P.  M.  Danaber 

Timber 

Hasbrouck  Sl  Conro  ..... 

Framinsr .......... 

^    •  ^mmMMMMM^    .......... 

Total 

25,162  89 

• 

A  24 


MANISTBB,  MICHIGAN. 


This  harbor  was  sorveyed  in  September,  1866,  hj  W.  T.  Oasgrain,  asslBtant 
engineer,  and  party.  Plans  based  upon  the  result  of  this  sanrej  were  discussed 
m  kst  yearly  report.  The  plan  of  improvement  proposed  was  to  extend  south, 
pier  in  present  airection  nine  hundred  and  sixty  feet ;  to  commence  north  pier 
at  a  point  on  present  north  pier  opposite  outer  end  of  soath  pier  and  run  it  in  a 
direction  parallel  to  south  pier  to  the  twelve  foot  curve,  a  distance  of  nine  hun- 
dred and  sixty  feet ;  to  cut  off  a  point  of  slab  work  inside  south  pier  and  widen  the 
channel ;  to  cut  down  all  slab  work  to  water  surface  and  build  crib  work  on 
old  foundation ;  and  to  dredge  the  channel  to  a  depth  of  twelve  feet. 

Since  the  survey  one  hundred  feet  of  the  north  pier  has  been  washed  away. 
This  has  caused  a  slight  change  in  the  plans,  the  north  pier  being  thrown 
twenty  feet  further  to  the  north,  and  commenced  at  end  of  old  pier.  The  esti- 
mates last  year  called  for  8180,949  to  complete  the  work ;  $60,000  has  since 
been  appropriated,  leaving  $120,949  still  needed.  Of  this  $60>000  can  be  used 
dnring  Uie  next  fiscal  year. 

Contracts  have  been  made  with  Mr.  Starke,  of  Milwaukee,  to  build  and  sink 
tweoty-four  cribs  (768  feet)  ia  extension  of  north  pier.  He  is  to  sink  not  less 
than  eight  cribs  this  season ;  he  has  already  placed  three  cribs. 

There  is  at  present  eight  and  a  half  feet  of  water  on  the  bar  in  front  of  entrance* 
^m  nine  ana  a  half  to  ten  feet  between  piers,  and  from  seven  and  a  half  to 
«ight  feet  in  river  above  the  piers.  To  deepen  the  channel  between  Lake 
Michigan  and  Manistee  lake  to  a  depth  of  twelve  feet  will  require*  the  removal  of 
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four  and  a  half  feet  of  dirt  for  tbe  whole  length  of  Manistee  river,  a  distance  of 
one  mile ;  tbe  average  width  is  about  three  hundred  feet.  This  work  has  not 
been  included  in  estimates.  It  has  not  been  considered  a  portion  of  the  work 
ordered.     If  it  is  to  be  done  it  will  absorb  the  entire  appropriation. 

Manistee  is  in  the  collection  district  of  Michigan,  and  the  nearest  port  of  entrj 
is  Grand  Haven.  The  nearest  light-house  in  operation  is  at  Point  Betsie,  thirty- 
five  miles  north.  A  light-house  is  being  built  at  Big  Point  Au  Sable,  twentj 
miles  south  of  Manistee. 

There  is  at  present  not  even  a  pier  light  at  Manistee,  but  money  has  been 
appropriated,  and  a  light  will  be  put  up  at  end  of  piers  when  thej  are  com- 
pleted. 

The  number  of  vessels  arriving  and  departing  the  past  year  is  as  follows : 

Sail  vessels.  640;  averaging  thirty-five  per  week  this  season. 

Steamers,  95 ;  averaging  five  per  week  this  season. 

The  exports  for  past  year  are  : 

Material.  Quantitj.  Yalar 

Lumber  and  timber  (pine) 64,000,000  feet.  $SOO.O00 

Spars 1,000  25,000 

Railroad  ties 5,000  1,000 

Cords  of  wood 3,000  7,500 

Barrels  of  fish 15,000 


848,500 


The  imports  are : 

Genera]  merchandise $700,000 

Live  stock 50,000 

Machinery 60,000 

Fruit  trees 4,000 


814,000 


Manistee  is  the  shore  town  of  Manistee  county ;  it  lies  in  latitude  44^  20' 
north ;  it  is  about  ninety  miles  north  of  Grand  Haven,  and  one  hundred  and 
eighty-five  by  steamboat  route  from  Milwaukee.  Its  present  population  isonlj 
three  thousand,  but  its  growth  is  very  rapid,  and  the  number  of  its  inhabitaDto 
will  soon  be  doubled. 

The  country  back  of  Manistee  is  heavily  wooded.  The  soil  varies,  but  is 
principally  a  sandy  loam.  New  saw-mills  are  being  erected,  and  in  one  or 
two  years  Manistee  will  become  probably  the  largest  lumber  market  in  the 
world.  For  the  past  six  years  navigation  has  been  closed  on  an  average  eighty* 
seven  days.  There  is  very  little  float-ice  off  the  mouth  of  the  harbor,  the 
current  being  sufficiently  rapid  to  keep  it  clear.  Vessels  all  pass  within  twelve 
miles  of  Manistee,  and  will  find  this  a  safe  and  convenient  harbor  of  refuge 
when  ice  prevents  them  from  making  other  ports.  As  a  wooding  point  it  will  be 
an  important  aid  to  steam  navigation.  It  will  furnish  an  outlet  for  the  products 
of  a  large  tract  of  country  five  hundred  square  miles  in  extent,  rapidly  being 
opened  and  settled. 

The  Big  Manistee  river,  which  empties  into  Manistee  lake,  and  from  thence 
into  Lake  Michigan,  is  navigable  for  small  boats  for  a  distance  of  one  hundred 
and  fifty  miles  from  its  mouth,  but  navigation  on  it  is  almost  entirely  obstructed 
by  logs  being  floated  down  to  the  mills. 

I  am  very  respectfully,  your  obedient  servant, 

A.  MACKENZIE, 
Captain  United  States  Engineers. 
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Abstract  of  contracts  Jbr  improving  Manistee  harbor,  Michigan 

• 

Contractors. 

Nature  of  contract. 

Price. 

Geller  &  Wenton 

12-inch  timber,  ner  M.  board  measure 

$12  90 

Do 

3-inch  nlank.  ner  M.  board  measure. 

14  00 

Do 

Piles. ner  lini^al  foot 

8 

Galiffl  KftfftiiiAn  ..^.^«..... 

Stone,  oer  cord  of  128  cubic  feet. ...... ....... 

14  88 

Do 

Brush,  ner  cord  of  128  cubic  feet .............. 

2  00 

£.  Kelson  Grore ...... ...... .... 

Iron  bolts,  ner  nound .......... .... .......... 

4.9 

Do 

Iron  snikes.  ner  nound  ------ ---- ............ 

4.9 

H.  Starke 

FraminfiT.  ner  lineal  foot  of  timber.  ---......--- 

15 

Abstract  of  materials  received  and  used,  labor  performed,  and  amount  paid  to 
contractors  up  to  September  1,  1867,  at  harbor  of  Manistee,  Michigan, 

Materials  received  :  Gelley  &  Weston,  timber,  pine,  4,925  lineal  feet ;  other  timber,  15,163 
lineal  feet ;  Gkilen  Eastman,  stone,  493  cords ;  B.  N.  Oere,  iron,  33,027  pounds. 
Materials  used  :  Timber,  6,460  feet. 
Labor  performed :  Framing,  6,460  feet ;  cribs  placed,  5. 


Contractors. 

For  what  paid. 

Amount  paid. 

Bemarks. 

Gelley  4fe  Weston 

Oiil^n  f^iman --.^-r 

Timber 

Stone 

$2, 798  67 
4,901  48 

Amount  with  10  per  cent., 
|8, 555  72. 

Total 

7,700  15 

A  25. 


AUX   BKC  SCIBS,  MICHIGAN. 

Tiiia  harbor  was  fnllj  discussed  in  your  last  yearly  report,  and  the  plans  for 
its  improvement  were  then  given.  They  were  to  make  a  new  cat  seven  hun- 
dred and  fifty  feet  south  of  present  outlet,  two  hundred  feet  wide,  to  protect  the 
eides  of  the  cut  by  close  piling,  to  extend  piers  into  Lake  Michigan  eleven  hun- 
dred and  twenty  feet  due  west,  and  to  dredge  the  entire  channel  to  a  depth  of 
twelve  feet. 

This  work  was  surveyed  the  present  month  by  Mr.  Hoarding,  assistant  engi- 
neer, and  party.  The  results  of  the  survey  show  that  the  only  change  in  plan 
required  will  bo  to  extend  the  piers  further  into  Lake  Michigan,  and  increase 
the  estimate  for  close  piling  and  dredging.  The  north  pier  will  be  six  hundred 
and  seventy-two  feet  (twenty-one  cribs)  in  length,  and  the  south  pier  eight  hun- 
dred and  thirty-two  feet  (twenty-six  cribs)  in  length.  There  will  be  required 
five  hundred  and  fifty  feet  of  close  piling,  and  eighty-five  thousand  cubic  yards 
of  dredging.     The  cost  of  this  work  at  contract  prices  will  be — 

For  pier  work.  47  cribs $103,  400 

For  close  piling,  550  feet 13,  000 

For  dredging  30,  000 

Totel 146,000 

Present  appropriation 98,  541 

Balance  required 47,  859 
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The  contract  requires  the  work  to  be  finished  in  1868.  The  total  amoant, 
$47,859,  will  be  required  during  the  next  fiscal  year. 

The  contractors,  Messrs.  Whitewood  and  Hubbell,  of  Detroit,  commenced  the 
work  last  winter,  collecting  materials,  &c.  As  soon  after  the  opening  of  naviga- 
tion as  practicable  they  commenced  the  dredging,  and  up  to  date  have  removed 
40,000  cubic  yards.  They  expect  before  the  close  of  navigation  to  finish  the 
cut,  close-pile  the  channel,  and  sink  fifteen  ciibs,  (480  feet) 

Frankford,  or  Aux  Bee  Scies,  is  thirty  miles  north  of  Manistee.  Its  nearest 
light-house  is  on  Point  Aux  Bee  Scies,  or  Point  Betsie,  as  it  is  generally  known. 
Betsie  light  is  four  and  six-tenths  miles  north  of  the  new  channel;  it  is  a  fixed 
light  of  the  fourth  order,  varied  by  flashes.  Frankford  is  in  the  collection  dis- 
trict of  Michigan,  and  its  nearest  port  of  entry  is  Grand  Haven. 

Its  imports  for  last  year  amounted  in  value  to  $4,000,  and  consisted  of  dry 
goods  and  lumber ;  its  exports  coubisted  of  cord  wood,  and  amounted  in  value 
to  $120.  The  importance  of  this  harbor  is  as  a  harbor  of  refuge.  It  is  an  ex- 
posed point,  and  in  the  vicinity  of  one  of  the  most  dangerous  parts  of  the  lake. 
All  vessels  bound  up  or  down  pass  within  five  miles  of  the  harbor.  It  will 
without  doubt  afford  a  safe  anchorge  during  storms  for  many  vessels  yearly,  and 
will  save  more  to  commerce  in  a  short  time  than  has  been  expended  in  its  con- 
struction. A  large  tract  of  land  around  Frankford,  extending  fifty  miles  north 
and  south  and  seventy-five  miles  east,  is  being  settled  slowly.  This  country 
abounds  in  hard  timber,  and  the  soil  is  good. 

Betsie  river  is  unnavigable  except  for  small  fiat-boats ;  logs  cannot  be  floated 
down.  There  is  but  one  small  saw-mill  on  the  little  lake,  and  that  seldom  in 
operation.  The  great  difficulty  in  obtaining  logs  in  great  quantities  will  prevent 
this  point  from  ever  becoming  a  great  lumber  market. 

Bentzonia,  a  small,  religious  village,  ten  miles  inland  on  the  Betsie  river,  is 
the  only  settlement  of  any  importance  in  the  vicinity. 

Crystal  or  Cass  lake,  two  miles  north  of  Frankford,  is  a  large  and  beautiful 
sheet  of  water;  it  is  only  one-half  mile  from  Lake  Michigan,  but  many  feet  above 
it.  It  is  surrounded  by  high  hills,  and  has  no  visible  inlet  except  the  sides  of 
the  hills  during  rains.  Near  the  middle  it  is  several  hundred  feet  in  depth.  It 
has  an  outlet  into  Betsie  river,  open  at  times,  but  generally  closed.  It  is  proposed 
'  by  the  inhabitants  of  the  surrounding  country  to  lower  Crystal  lake  two  feet 
to  drain  some  valuable  land  now  under  water.  Were  this  lake  on  a  level  with 
Lake  Michigan,  and  a  communication  practicable,  a  magnificent  harbor  could  be 
made. 

I  am,  very  respectfully,  your  obedient  servant, 

A,  MACKENZIE, 

Captain  Engineers. 

Colonel  J.  B.  Whbblrr, 

Major  Corps  of  Engineers  U.  S.  Army, 

Superintendent  of  Harbor  Works,  Milwaukee,  Wisconsin. 
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AUlract  of  contracU  for  improving  Aux  Bee  Scies  harbor,  Michigan. 


Contncton. 


WUtewood  &  HabbeU 

Do 

Do 

Do 

Do........ 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 


Katare  of  contract. 


12  inch  timber,  per  lineal  foot 

3-inch  nlanki  per  M,  board  measure 

Piles',  30  feet  long,  oak,  each 

Pi!e8,  30  feet  lonfl[.  elm,  each 

Stone,  per  cord  of  128  cnbic  feet 

Brash,  per  cord  of  128  cubic  feet 

Slabs,  per  cord  of  128  cubic  feet 

WroQgnt-iron  bolts,  H  square,  per  pound  . ..'. 
Wrought-iron  spikes,  1^  square,  per  pound  ... 

Driyiug  piles,  per  pile 

Framing  and  buildinr  cribs 

Placing,  sinking,  ana  filling 

Dredging  in  common  earth,  sand,  or  soft  clay, 

per  cubic  yard 

Di edging  in  hard  clay  or  hard  pan,  per  cubic 

yard 


Price, 

to  18 

20  00 

5  75 

2  75 

17  00 

4  50 

250 

6 

7i 

6  00 

168  00 

30  00 

35 

70 

Ahsiraet  of  materials  received  an'f.  usedf  labor  performed,  and  amount  paid  to 
contractors  up  to  September  1,  1867,  at  Aux  Bee  Seies,  Michigan. 

Materials  received:  Whitewood  &  Hubbell,  timber,  30,885  feet;  piles,  634; 
iron,  121,821  pounds. 

Materials  used  :  Piles,  23. 

Labor  performed :  Dredging,  32,688  feet;  piles  driven,  23. 

Amoont  paid:  Whitewood  &  Uubbell,  dredging,  timber,  &c.,  $25,159  38; 
tmoont  with  ten  per  cent.,  $27,954  86.     . 


A  26. 

Officb  Unitbd  Statbs  Enoinbbbs, 

Milwaukee,  Wisconsin,  ikptember  2,  1867. 

Colonel:  In  compliance  with  article  five  of  yoar  circular,  dated  July  20, 
1S67,  as  follows,  viz :  '*  Assistant  W.  T.  Gasgrain  is  assigned  to  the  special 
eaperintendence  of  the  surveys  being  or  to  be  made  bj  this  office,"  I  have  the 
huDor  to  present  you  a  general  report  upon  the  several  surveys  made  since 
August  10.  1866,  at  which  time  I  reported  to  you  for  duty. 

From  that  date  to  September  6,  1866,  the  time  was  occupied  in  making 
tracings  of  the  following  m'^ips:  Grand  Haven,  Muskegon,  and  St.  Joseph's 
barbors,  Michigan,  Ghicai^o  harbor,  Iflinois,  and  Racine,  Kenosha,  and  Sheboy- 
gan harbors,  Wisconsin,  which  were  surveyed  under  the  direction  of  Colonel  W. 
F.  Raynolds,  superintendent  United  States  lake  survey,  in  1865;  also,  in  making 
preparations,  previous  to  taking  the  field,  for  making  surveys  of  Manistee,  White 
Lake,  Muskegon,  South  Haven,  and  New  Bu£Gsk]o  harbors,  Michigan. 

In  obedience  to  your  orders  of  September  6,  1866,  I  lefl  Milwaukee  for 
Manistee,  Michigan,  and  made  a  survey  of  that  place.  The  time  occupied  was 
from  September  7  to  October  2,  1866,  the  unfavorable  state  of  the  weather 
caasing  unexpected  delay. 

The  survey  was  carried  one-half  (^)  mile  on  each  side  of  the  harbor  and  the 
whole  length  of  the  river,  one  and  a  half  (1^)  mile  to  Manistee  lake;  then 
^tended  about  three-fourths  (|)  of  a  mile  on  each  side  of  the  entrance. 
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The  details  of  the  work  accomplished  by  myself  and  party  at  that  point  are  as 
follows,  viz : 

Number  of  triangulation  stations  built  and  occupied 26 

Nnmber  of  sounding  stations  built 106 

Number  of  buoys  placed  out  and  located tl 

Number  of  casts  of  the  lead  made 5, 881 

Number  of  lines  of  soundings  run 353 

Number  of  miles  of  soundings  run 50.40 

Number  of  theodolite  horizonal  angles  measured 392 

Number  of  theodolite  vertical  angles  measured 17S 

Number  of  theodolite  readings  taken  and  recorded 680 

Number  of  square  miles  of  topography l.'^O 

Number  of  square  miles  of  hydrography  made ^ 1 62 

Nnmber  of  miles  run  with  stadia  instruments  for  topography 7  30 

Number  of  shore  line  chained  and  sketched 7.80 

Number  of  observations  to  determine  the  true  meridian ....  2 

The  map  containing  this  survey  was  plotted  on  a  scale  of  one  inch  to  two 
hundred  feet,  in  December,  1866,  on  a  sheet  of  paper  thirty -six  by  sixty  iDcbes, 
and  embraces  three  hundred  and  twelve  square  inches  of  minute  hydrographj, 
and  four  hundred  inches  of  topography. 

A  detail  sheet  of  the  mouth  of  the  river,  on  a  scale  of  one  inch  to  one  hundred 
feet,  showing  the  pier  work  done  by  private  enterprise  at  the  mouth  of  the  river, 
and  about  three  hundred  feet  of  shore  line,  on  each  side  of  them,  was  also  plotted. 
Duplicate  tracings  of  each  of  these  were  made,  a  copy  sent  to  the  engineer 
department,  and  the  other  furnished  Colonel  W.  F.  Raynolds,  superintendent 
United  States  lake  survey,  Detroit,  Michigan. 

Your  orders  of  October  2,  1866,  directing  me  to  proceed  to  P^re  Marquette 
and  Pentwater,  Michigan,  to  make  a  reconnoissancc  of  each  of  these  placee, 
and  then  to  White  river,  Michigan,  my  next  field  duty,  was  handed  to  me  by 
Mr.  James  Southall  on  the  following  day.  The  survey  of  Manistee  being  com- 
pleted, I  immediately  packed  up  all  the  instruments,surveying  implements,  &c^ 
and  left  the  same  evening  with  my  party  for  Pentwater,  having  been  unable  to 
procure  a  boat  to  land  me  at  P^re  Marquette  as  desired  in  your  instructions. 

I  landed  at  Pentwater,  Michigan,  at  11  p.  m.  October  3,  and  spent  the  next 
day  in  making  a  thorough  reconnoissancc  of  the  entrance  of  the  river  and 
character  of  its  bottom,  as  well  as  the  general  topography  around  the  harbor 
and  lake. 

At  7  a.  m.  October  5th  1  left  with  party  for  White  river,  where  I  landed  at 
2  p.  m.  The  survey  of  White  river  was  commenced  October  6,  and  closed  on 
the  19th  of  the  same  month.  The  shore  line  and  soundings  on  Lake  Michigan 
were  carried  one-half  (J)  mile  north  of  the  mouth  of  the  river  and  one  and  a 
quarter  (IJ)  of  a  mile  south  of  it.  The  river  was  carefully  measured  and 
minute  soundings  taken  from  its  mouth  to  its  entrance  into  White  lake,  a  distance 
of  nearly  one  mile.  The  shore  line  of  White  lake  was  surveyed  on  each  side 
of  the  river,  three-fourths  ( j)  of  a  mile,  and  soundings  taken  at  the  entrance  of 
the  river  and  lake.  I  thought  it  necessary  to  take  the  levels  on  the  narrow 
belt  of  land  between  White  lake  and  Lake  Michigan,  to  show  the  character  of 
the  ground  on  it,  and  enable  you  to  make  estimates  for  a  channel  across  it  should 
it  be  found  advantageous.  , 

The  amount  of  work  done  at  this  point  is  as  follows : 

Number  of  triangulation  stations ^^ 

Number  of  sounding  stations ^^ 

Number  of  buoys  placed  out  and  located IS 

Number  of  casts  of  the  lead  made 3, 018 

Number  of  lines  of  souudings  run ^^^ 
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Nnmber  of  miles  of  soundings  ran 44.41 

Xninber  of  theodolite  horizontal  angles  measured 497 

yomber  of  vertical  angles  measured  for  topography 145 

Namber  of  theodolite  readings  made  and  recorded 576 

Namber  of  square  miles  of  topography  made 1 .33 

Namber  of  square  miles  of  hydrosraphy  made 1.48 

Xninber  of  miles  run  with  the  stadia  instrument  for  topography 11.11 

Namber  of  miles  of  shore  line  chained  and  sketched 5.70 

Nomber  of  observations  taken  to  determine  the  true  meridian 2 

The  work  of  plotting  this  map  was  done  in  the  field,  on  a  scale  of  one  inch 
to  300  feet,  and  a  tracing  from  ic  sent  to  the  engineer  department. 

Daring  the  month  of  January  it  was  plotted  on  a  scale  of  one  inch  to  200 
feet,  on  a  sheet  of  antiquarian  paper,  embracing  330  square  inches  of  minute 
hydrography  and  164  square  inches  of  topography.  A  portion  of  the  point 
between  Lake  Michigan  and  White  lake  was  also  plotted  on  a  scale  of  one  inch 
to  100  feet,  to  show  the  minute  topography  on  the  land  and  the  soundings 
abreast  of  it,  to  the  depth  of  14  feet.  Tracings  of  each  of  these  were  made 
and  furnished  Colonel  Wm.  F.  Raynolds,  superintendent  United  States  lake 
sarvey,  Detroit,  Michigan. 

Mr.  E.  Dnmais,  draughtsman,  reported  to  me  for  duty  at  White  river,  and 
handed  me  your  orders  of  October  17, 1S66,  directing  me  to  proceed  immediately 
upon  the  completion  of  the  survey  of  White  lake  to  Muskegon,  my  next  field 
duty. 

I  closed  the  work  at  White  lake  on  the  19th,  and  on  the  20th  left  with  my 
party,  instruments,  and  equipage  for  Muskegon,  fifteen  miles  south  of  White 
river,  with  propeller  Brittan,  where  after  a  two  hours'  ride  1  landed  safely. 

The  work  at  this  point  was  only  to  make  a  thorough  examination  of  the 
mouth  of  the  river,  take  the  soundings  outside  of  the  pier  to  the  depth  of  24 
feet,  and  notice  whatever  changes  had  occurred  since  the  last  survey,  made  under 
the  direction  of  Colonel  Wm.  F.  Raynolds  in  September,  1865. 

I  was  delayed  at  that  point  from  October  20th  to  November  4th  on  account 
of  stormy  weather.  The  fair  weather  was  devoted  to  the  field  work,  while  the 
stormy  days  were  occupied  in  making  computations  and  plotting  the  maps  of 
Manistee  and  White  river.  The  length  of  the  north  pier  I  found  to  be  1,454 
feet  instead  of  1,404  feet,  as  shown  on  the  map  of  the  survey  of  1865. 

Below  will  be  found  a  statement  of  the  amount  of  work  performed  at  this 
point: 

Namber  of  triangulation  stations  erected'  and  occupied 4 

Namber  of  sounding  stations  built 69 

Namber  of  buoys  placed  out  and  located 10 

Namber  of  casts  of  the  lead  made 1,983 

Namber  of  lines  of  soundings  run 124 

Namber  of  miles  of  soundings  run ^ 15.33 

Namber  of  theodolite  horizontal  angles  measured 52 

Namber  of  vertical  angles  measured  for  topography 15 

Namber  of  theodolite  readings  taken  and  recorded 86 

Namber  of  miles  run  with  the  stadia  instrument  for  topography 1.03 

Namber  of  miles  of  shore  line  chained  and  sketched 1.25 

A  map  of  this  survey  was  plotted  in  the  office  in  March,  1867,  on  a  scale  of 
one  inch  to  200  feet,  embracing  240  square  inches  of  topography  and  ninety 
eqaare  inches  of  hydrography.  A  map  on  a  scale  of  one  inch  to  100  feet,  show- 
ing the  piers,  soundings  and  character  of  the  bottom  at  the  entrance  of  the  river 
and  the  soundings  outside  of  it  to  the  depth  of  fourteen  feet,  was  also  made. 
Tracings  of  each  of  these  maps  were  made  and  sent  to  the  engineer  department 
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in  December,  1866,  together  with  a  report  of  exports  and  imports  for  the  past 
year  and  estimates  also  for  improving  the  harbor. 

My  next  field  duty,  by  your  orders  of  November  2,  was  South  Haven,  Michi- 
gan. On  November  5th  I  left  Muskegon  for  Grand  Haven,  where  I  fmnd 
Captain  Squier  waiting  for  me,  who  had  orders  to  take  my  party  to  South 
Haven.     I  at  once  proceeded  to  that  place  and  landed  on  the  morning  of  die  6th. 

The  survey  was  immediately  begun  and  occupied  nine  days ;  i.  e.,  until  the 
14th  of  the  same  month.  The  hydrography  in  Lake  Michigan  was  limited  to 
the  depth  of  nineteen  fee^,  and  1  carried  the  soundings  up  the  river  as  far  as  the 
bridge,  situated  three-fourths  of  a  mile  from  the  mouth.  The  shore  line  wa^ 
run  with  the  theodolite,  chained  and  sketched  accurately  a  distance  of  half  a 
mile  on  each  side  the  mouth  of  the  river.  The  topography  surrounding  the 
river  was  also  sketched,  and  the  height  of  the  ground  determined  by  the  stadia 
instrument  to  show  the  contour  of  the  hills.  The  amount  of  work  done  at  this 
place  is  as  follows,  viz: 

Number  of  triangulation  stations  erected  and  occupied 9 

Number  of  sounding  stations  built •  51 

Number  of  buoys  placed  and  located •••• 12 

Number  of  casts  of  lead  made 1,9S1 

Number  of  lines  of  soundings 200 

Number  of  miles  of  soundings • 21  26 

Number  of  theodolite  horizontal  angles  measured 1S5 

Number  of  theodolite  vertical  angles  measured 126 

Number  of  theodolite  readings  taken  and  recorded .•••.  330 

Number  of  square  miles pf  topography  sketched.  ..^ 0  50 

Number  of  square  miles  of  hydrography  made 0.78 

Number  of  miles  run  with  the  stadia  instrument  for  topography 601 

Number  of  miles  of  shore  line  chained  and  sketched 2.39 

Number  of  observations  to  determine  the  true  meridian 3 

Number  of  compass  readings  to  ascertain  the  magnetic  variations 2i 

The  survey  was  plotted  in  pencil  in  the  office  during  the  month  of  Decem- 
ber, 1866,  and  finished  in  April,  1867.  It  embraces  112  square  inches  of  min- 
ute hydrography  and  130  square  inches  of  minute  topography.  The  mouth  of 
the  river  was  plotted  on  a  scale  of  one  inch  to  one  hundred  feet,  to  show  fully  the 
nature  and  capacity  of  the  harbor,  as  well  as  the  position  of  the  old  pier  work 
done  by  private  enterprise,  and  the  soundings  outside  to  the  depth  of  fourteea 
feet.  A  tracing  of  each  of  these  was  made  from  pencil  notes  in  December,  and 
sent  to  the  bureau.  Also  a  report  of  the  amount  of  business  transacted,  together 
with  the  exports  and  imports  for  the  past  year.  Estimates  for  the  improvement 
of  the  harbor  were  likewise  made  and  submitted  to  you. 

The  survey  of  South  Haven  was  completed  on  the  14th  of  November,  and 
on  the  i5th  I  left  with  my  party  for  New  Buffalo,  where  I  arrived  on  the  17th 
of  the  same  month. 

A  copy  of  the  survey  of  this  harbor  made,  under  the  direction  of  Colonel 
J.  D.  Graham,  corps  of  engineers  United  States  army,  in  September,  1857,  was 
forwarded  to  me  in  October,  1866,  at  Muskegon,  with  orders  to  make  a  thorough 
reconnoissance,  and  show  the  changes  that  had  taken  place  since  this  last  sur- 
vey ;  the  season  being  too  far  advanced  to  make  a  new  one.  I  made  a  few 
measurements  to  determine  the  course  of  the  river,  and  to  show  the  change  of 
the  shore  line.  I  found  the  outlet  of  the  river  removed  seven  hundred  feet 
west  of  its  original  course,  having  cut  into  the  adjoining  hills  on  the  south  side 
about  120  feet.  At  a  point  half  a  mile  east  of  the  old  channel  the  accretions 
or  sand  deposits  were  first  noticed,  gradually  increasing  in  width  as  you  ad- 
vanced westward,  until  abreast  of  the  old  outlet,  which  was  found  to  be  two 
hundred  feet  in  width  and  diminishing  gradually  towards  its  present  course. 
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The  depth  of  the  river  was  from  two  to  three  feet,  and  scarcely  any  percept- 
ible changes  had  occurred  ia  Lake  Pottawatomie. 

I  also  Yiaited  the  spot  chosen  by  the  late  Colonel  J.  D.  Graham,  corps  of 
engioeers  United  States  army,  for  a  thorough  cat  across  the  point  between 
Lelea  Pottawatomie  and  MicLigan,  and  the  only  changes  noticed  were  the  sand 
doDes,  which  had  been  blown  into  different  shapes  from  those  indicated  on  the 
map. 

Having  completed  the  reconnoissance  of  New  Buffalo  on  the  2lBt  of  Novem- 
ber, 1  discharged  my  party  and  left  with  my  assistant  for  Milwaukee,  Wiscon- 
sin, to  report  at  the  office,  where  I  arrived  on  the  22d,  and  at  once  started  the 
compatation  and  projection  of  the  field  notes. 

On  the  17th  of  Angus ti  1866,  Captain  Alexander  Mackenzie  made  a  recon- 
noiseance  of  the  harbor  of  Grand  Haven,  to  ascertain  the  changes  on  the  outer 
bar  since  the  last  survey  of  1865,  and  took  a  few  soundings  at  that  point,  which 
were  plotted  on  the  tracing  of  Grand  river. 

A  survey  of  Black  Lake  harbor,  Michigan,  was  made  by  Captain  Alexander 
Mackenzie,  corps  of  engineers  United  States  army,  and  the  following  amount 
of  work  performed  between  the  4th  and  20th  of  October,  1866,  viz : 

Number  of  triaag^lation  stations  erected  and  occupied • 12 

Number  of  sounding  stations  built 21 

Number  of  buoys  placed  out  and  located 19 

Number  of  caste  of  the  lead  made 1,344 

Number  of  Hues  of  soundings  run 82 

Number  of  miles  of  soundings  run 8.80 

Number  of  theodolite  horizontal  angles  measured 63 

Number  of  vertical  angles  measured 122 

Number  of  theodolite  readings  traced  and  recorded 126 

Namber  of  square  miles  of  topography 0.35 

Number  of  square  miles  of  hydrogaphy 0.30 

Namber  of  milea  of  shora  line  chained  and  sketched 2.59 

Number  of  observations  to  determine  true  meridian 1 

Number  of  compass  readings  taken 45 

The  map  of  this  survey  was  projected  on  a  scale  of  one  inch  to  two  hun- 
dred feet,  in  November,  1866,  by  J.  T.  Baker,  then  draughtsman  on  the  work, 
and  embraces  118  square  inches  of  hydrography  and  ninety  square  inches  of 
topography.  The  channel,  piern,  and  a  portion  of  the  shore  line  on  each  side 
of  the  entrance,  as  well  as  the  soundings  to  the  depth' of  fourteen  feet,  were 
plotted  on  a  scale  of  one  inch  to  one  hundred  feet.  Duplicate  tracings  of  this 
map  were  made  and  a  copy  sent  to  the  engineer  department  in  November,  1866. 

A  reconnoissance  of  each  of  the  harbors  of  Kenosha  and  Manitowoc,  Wis- 
consin, WHS  made  in  October,  1866,  by  Lieutenant  James  B.  Quinn,  corps  of 
engineers  United  States  army,  showing  the  changes  which  have  taken  place 
fince  last  surveyed.  Sketches  of  these  reconnoissances  were  made  by  the  same 
officer  in  November. 

By  permission  of  the  engineer  department  it  is  contemplated  to  make  a  new 
survey  of  these  harbors  this  season ;  the  delay  has  been  occasioned  by  the  amount 
of  office-work  on  hand  previous  to  making  the  annual  report.  It  is  hoped,  how- 
ever, that  the  field-work  will  soon  be  resumed,  and  these  surveys  made  before 
tbe  close  of  the  season. 

On  the  25th  day  of  Afarch,  1867.  I  was  ordered  to  make  an  examination  of 
tlic  Milwaukee  harbor,  and  take  soundings  to  the  depth  of  twenty-one  feet,  to 
^(^eertain  the  position  and  character  of  a  bar  reported  forming  abreast  of  it. 
I'reparations  were  at  once  made,  stations  erected,  and  measurements  taken  to 
forward  the  work,  as  it  was  desirable  that  soundings  be  taken  before  the  spring 
^kets  took  place,  to  ascertain  the  changes  the  current  would  produce.    Owing 
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to  the  unfavorable  state  of  tbe  weather  the  soiindiogs  could  not  be  taken  tilltbe 
secoud  of  April,  causing  some  eight  dnjs'  delay.  From  June  24  to  Jnlj  2, 
another  examination  was  made  to  show  the  changes  since  the  last  one.  A  bar 
10.8  feet  for  the  shallowest  depth  of  water  was  found  to  exist  300  feet  east  of 
the  light- house  «rib,  located  at  the  outer  end  of  the  north  pier,  tending  nearly 
south-southeast  and  extending  as  far  as  the  line  of  the  north  pier,  at  which  point 
is  found  thirteen  feet  of  water.  This  bar  is  shown  on  the  sketches  which  hare 
been  made  in  April  and  July,  a  copy  of  which  accompanies  this  report. 
The  amount  of  work  done  on  both  of  these  examinations  is  as  follows,  viz : 

Nnmber  of  sounding  stations  erected 102 

Number  of  buoys  placed  out  and  located U 

Number  of  casts  of  the  lead  made 1,385 

Number  of  lines  of  soundings  run 72 

Number  of  miles  of  soundings  run 4.5 

Number  of  theodolite  horizontal  angles   measured 24 

Number  of  theodolite  readings  taken  and  recorded 48 

Number  of  miles  of  shore  line  chained 0.25 

From  the  9th  to  the  19th  of  April,  1867,  Captain  Alexander  Mackenzie  made 
a  survey  of  the  harbor  of  Michigan  City,  and  accomplished  the  following  amoant 
of  work,  viz : 

Number  of  triangnlation  stations  built  and  occupied 12 

Number  of  sounding  stations  and  stakes 172 

Number  of  buoys  placed  out  and  located 12 

Number  of  casts  of  lead  made 2,437 

Number  of  lines  of  sounding^  run 167 

Number  of  miles  of  soundings  run 17i7 

Number  of  theodolite  horizontal  angles  measured • 72 

Number  of  vertical  angles  for  topography 92 

Number  of  readings  taken  and  recorded 144 

Number  of  miles  of  shore  line  chained  and  sketched 4.86 

Number  of  observations  to  determine  the  true  meridian 2 

Number  of  compass  readings  made 2i 

The  computations  and  projections  of  this  map  were  made  in  May  last,  hj  J. 
T.  Baker,  draughtsman,  and  embrace  154  square  inches  of  topography  and 
178  inches  of  hydrography. 

A  portion  of  the  harbor,  including  the  piers  built  by  the  city»  and  showing 
the  soundings,  shore  line,  &c.,  was  plotted  on  a  general  scale  of  one  inch  to  ooe 
hundred  feet.  A  tracing  of  this  map  has  been  made  to  accompany  the  annual 
report. 

On  the  fifth  of  May  I  received  orders  from  you  to  organize  a  party  and  pro- 
ceed to  Racine,  Wisconsin,  to  make  a  survey  of  the  reef  situated  two  miles  east- 
southeast  of  the  harbor,  and  left  the  office  with  my  party,  instruments,  aod 
equipage  on  the  following  day,  and  commenced  operations  forthwith.  In  con- 
sequence of  the  prevailing  winds,  frequently  accompanied  by  rain,  much  delaj 
was  experienced  in  prosecuting  this  survey.  Our  boat — a  borrowed  one — ill 
calculated  for  the  work,  beina  small  and  crank,  which  often  compelled  me  to 
seek  refuge  in  the  harbor  when  the  wind  at  all  freshened.  It  was  obvioas 
that,  in  order  to  push  the  work  f  )rward  without  delay,  a  steam-tug  was  indis- 
pensable, but  the  rate  for  services  charged  were  so  exorbitant  that  I  was  forced 
to  dispense  with  them  as  much  as  possible.  Another  great  delay  was  occa- 
sioned by  the  carrying  away  of  a  water  station  in  a  gale  on  Sunday,  the  12th 
of  that  month,  which  had  been  placed  on  the  reef  in  nine  feet  of  water.  It  con- 
sisted of  three  pieces  of  timber,  eight  inches  square,  thirty-eight  feet  in  length, 
put  together  in  the  form  of  a  tripod,  and  strongly  bolted  and  braced.  At  twenty 
feet  from  the  base  a  platform  was  fixed,  upon  which  was  placed  about  three- 
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fbnrths  of  a  cord  of  stone  to  anchor  it.     Above  the  stone  was  a  email  platform, 
snfficiently  large  to  enable  one  person  to  ob^enFe  with  an  instrument,  and  locate 
the  buoys  placed  out.    Three  of  these  stations  were  carried  away  daring  the 
time  of  the  survey,  which  occupied  one  month. 
The  amount  of  work  performed  at  this  place  is  a^  follows,  viz  : 

Xamber  of  triangulation  stations  built  and  occupied 10 

Namber  of  sounding  stations  built 86 

Number  of  buoys  placed  and  located 30 

Namber  of  casts  of  lead  taken  with  steamer 1,456 

Number  of  casts  of  lead  taken  with  small  boat 4,846 

Number  of  lines  of  soundings  run  with  steamer 36 

Number  of  lines  of  soundings  run  with  small  boat 373 

Number  of  miles  of  soundings  run  with  steamer 71 .25 

Namber  of  miles  of  soundings  run  with  small  boat 185.30 

Number  of  theodolite  horizontal  angles  measured 777 

Namber  of  vertical  angles  measured 12 

Number  of  theodolite  readings  taken  and  recorded 744 

Number  of  square  miles  of  topography 2 

Number  of  square  miles  of  hydrography 9.87 

Namber  of  shore  line  chained  and  run 4.50 

Number  of  observations  to  determfne  true  meridian 2 

Tlie  computation  of  the  triangulation  was  made  immediately  after  returning 
from  the  field,  on  June  5th,  the  notes  plotted  in  pencil,  and  the  map  placed 
in  the  draughtsman's  hands  on  July  15th,  and  is  nearly  completed.  It  is 
plotted  on  a  scale  of  one  inch  to  eight  hundred  feet,  or  one  ninety-six  •hun- 
dredths, and  comprises  four  hundred  and  twenty  square  inches  of  topography, 
aud  six  hundred  squaVe  inches  of  hydrography.  A  copy  of  this  map  will  also 
be  made  to  accompany  your  annual  report. 

On  May  18.  1867,  a  surveying  party,  under  the  direction  of  J.  W.  Judson, 
▼as  oiganized  and  sent  to  Menomonee  river.  Green  Bay,  to  make  a  survey  of  its 
mouth,  with  a  view  of  making  estimates  for  improving  the  same.  On  account 
of  unavoidable  delay  from  bad  weather,  and  difficulties  encountered  by  loss  of 
buoys,  stations,  &c.,  which  were  carried  away  by  lumber,  rafts,  and  scows  con- 
stantly passing  to  and  fro,  the  work  progressed  slowly,  and  it  was  not  until 
the  5th  of  August  that  Mr.  Judson  completed  the  survey,  when  he  was  ordered 
to  report  to  the  office,  where  he  arrived  on  the  8th  of  the  same  month. 

The  work  performed  by  Mr.  Judson  was  not  found  sufficiently  accurate  to 
warrant  satisfactoxy  results,  and  his  services,  in  consequence,  were  no  longer 
required. 

The  amount  of  work  performed  by  Mr.  Judson  on  the  survey  of  Menomoneo 
18  as  follows,  viz : 

Namber  of  sonnding  stations  built 26 

Number  of  buoys  placed  out  and  located 17 

Number  of  casts  of  the  lead  made 2,250 

Number  of  lines  of  soundings  run ^ 193 

Number  of  miles  of  soundines  run 32 

dumber  of  theodolite  horizontal  angles  measured 320 

Number  of  theodolite  readings  recorded 395 

Number  of  square  miles  of  topography 0.41 

Number  of  square  miles  of  hydrography 110 

Number  of  miles  of  shore  line  run 3.75 

Number  of  observations  to  determine  true  meridian 1 

Asiiistant  W.  H.  Hearding,  formerly  attached  to  the  United   States  lake 
^i^oiVQj,  reported  here  for  duty  about  July  1,  and  has  been  detailed  to  project 
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the  map  of  Menomonee  from  the  notes  taken  hy  Mr;  Jadson,  and  a  copy  of  it 
will  be  ready  to  accompany  yonr  report. 

In  compliance  with  yonr  orders  of  July  3,  I  proceeded  with  a  leadsman  and 
chainmen  to  the  month  of  Kalamazoo  river  to  make  a  aarvey  of  that  place  for 
the  purpose  of  making  estimates  for  its  improvement.  We  reached  that  place 
on  the  evening  of  the  6th,  and  commenced  the  survey  the  following  momiog, 
completing  it  on  th(j  13th  of  July,  and  left  immediately  for  Milwaukee,  Wiscon- 
sin,  reporting  at  this  office  on  the  14th,  the  following  day. 

The  amount  of  work  pei formed  during  these  six  days  is  as  follows,  vis : 

Number  of  triangulation  stations  built  and  occupied 19 

Number  of  sounding  stations  bnilt 46 

Number  of  buoys  placed  out  and  located 20 

Number  of  casts  of  lead  made 2,8.58 

Number  of  lines  of  soundings  made • .••       217 

Number  of  miles  of  soundings  made 25.5 

Number  of  theodolite  horizontal  angles  measured 367 

Number  of  vertical  angles  measured  for  topography 51 

Number  of  theodolite  readings  taken  and  recorded 512 

Number  of  miles  measured  with  the  stadia  instrument ...•      9.25 

Number  of  miles  of  shore  line  run  and  sketched 3.75 

Number  af  observations  made  to  determine  true  meridian •  2 

Number  of  compass  readings  taken  to  ascertain  the  variations 24 

The  work  of  computing  and  plotting  the  notes  of  this  survey  was  done  at  the 
office  in  July,  and  the  map  has  been  projected  in  pencil  on  a  scale  of  one  inch 
to  two  hundred  feet ;  a  tracing  of  it  has  also  been  made  to  accompany  your 
annnal  report. 

On  the  29th  of  July,  1867,  Assistant  W.  H.  Hoarding  received  orders  from 
you  to  proceed  to  Aux  Bees  Scies  harbor  and  make  a  new  survey  of  that  place, 
so  as  to  facilitate  the  improvements  now  being  made,  and  verify  the  accnracy  of 
the  previous  surveys  made  by  Lieutenant  O.  M.  Poe,  corps  of  engineers  United 
States  army,  in  1859,  and  the  one  furnished  you  by  Colonel  Gram,  corps  of 
engineers,  which  had  been  made  in  18G5.  A  great  many  discrepancies  were 
found  to  exist  between  the  survey  of  Lieutenant  Poe  and  that  furnished  by 
Colonel  Cram,  and  involved  the  necessity  of  making  an  accurate  one.  He  left 
on  the  evening  of  the  29th,  and  arrived  at  Aux  Bees  Scies  on  the  2d  day  of 
August,  commencing  thu  survey  on  that  day  and  closing  it  on  the  8ch  day  of 
the  same  month. 

He  reports  the  following  amount  of  work  performed  during  that  time,  as 
follows,  viz : 

Number  of  triangnlations  bnilt  and  occupied 25 

Number  of  sounding  stations  built 28 

Nnmber  of  buoys  placed  out  and  located 20 

Number  of  casts  of  the  lead  made 1,975 

Nnmber  of  lines  of  soundings  run >  75 

Number  of  miles  of  soundings  run 31.00 

Number  of  theodolite  horizontal  angles  measured 454 

Number  of  vertical  angles  for  topography  measured 54 

Number  of  theodolite  readings  taken  and  recorded «.....• 541 

Number  of  square  miles  of  topography  sketched • 0.33 

Number  of  square  miles  of  hydrography  made ....• 0.75 

Number  of  miles  run  with  the  stadia  fur  topography •  3.01 

Number  of  miles  of  shore  line  run  and  sketched 2.02 

Number  of  observations  to  determine  the  true  meridian 1 

Assistant  Hoarding  returned  from  the  field  on  the  13th  of  August,  since  which 
time  he  has  made  the  computations  of  the  field-notes  and  projected  them  on  a 
scale  of  one  inch  to  200  feet,  and  are  now  plotted  in  pencil. 


# 
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An  abstract  of  the  work  done  at  each  of  the  harbors  surveyed  since  August, 
1866,  is  attached  to  this  report,  and  shows  the  total  amount  performed  during 
the  past  year,  under  the  head  of  Appendix  A. 

OFPICB-WORK. 

The  months  of  December,  1866,  January,  February,  March,  and  April,  1867, 
vers  devoted  to  office-work.  During  that  time  the  computations  and  projection 
of  all  the  season's  field-work  were  made,  and  the  notes  taken  of  each  harbor 
plotted  on  a  general  scale  of  one  inch  to  200  feet.  Wherever  improvements 
were  contemplated  detail  drawings  of  one  inch  to  100  feet  have  been  made  to 
accompany  the  report  and  estimates  of  last  year. 

The  following  are  the  number  of  surveys  which  have  been  projected  and 
drawn,  vis : 

One  map  of  Black  lake,  on  a  scale  of  one  twenty-four-hundredth,  the  details 
on  one  twelve*hnndredth ;  also,  duplicate  tracings  of  each  made. 

One  map  of  Manistee,  on  a  scale  of  one  twenty-fiur-hundredth,  the  details  on 
one  twelve-hundredth ;  also  duplicate  tracings  of  each  made. 

One  map  of  White  river,  on  a  scale  of  one  twenty-four-hundredth,  the  details 
on  one  twelve-hnndredth,  and  a  tracing  made  also. 

One  map  of  Muskegon,  on  a  scale  of  one  twenty-fonr-hundredth,  the  details 
on  one  twelve-hundredth,  and  a  tracing  made. 

One  map  of  South  Haven,  on  a  scale  of  one  twenty -four-hundredth,  the  de- 
tails one  twelve-hundredth,  and  a  tracing  made. 

One  tracing  of  New  Buffalo  harbor,  from  survey  made  in  1857,  under  the 
direction  of  Colonel  J.  D.  Graham,  corps  of  engineers  United  States  army,  to 
which  were  added  the  changes  from  the  reconnoissance  made  in  November. 

One  tracing  of  Pentwater  harbor,  as  surveyed  under  the  direction  of  Colonel 
W.  F.  Raynolds,  corps  of  engineers  United  States  army,  and  superintendent 
United  States  lake  survey  in  October,  1 866,  to  which  wa9  added  the  topography 
as  sketched  by  myself  in  October,  1866. 

One  tracing  of  Pdre  Marquette,  as  surveyed  under  the  direction  of  Colonel  W. 
F.  Raynolds,  superintendent  United  States  lake  survey  in  October,  1866. 

A  report  and  estimates  for  the  improvement  of  each  of  these  harbors  was 
made  by  Captain  Alexander  Mackenzie  and  Lieutenant  James  B.  Qoinn,  corps 
of  engineers  United  States  army,  and  myself,  and  submitted  to  you  in  Decem- 
ber last. 

Besides  the  above,  maps,  plans,  and  specifications  of  crib-work  and  close 
piling  were  also  made  as  follows,  viz  : 

One  map  ia  water  colors,  containing  drawings  of  crib-work  for  piers  on  Lake 
Michigan,  as  described  and  adopted  by  Brevet  Colonel  J.  B.  Wheeler,  major  corps 
of  engmecrs  United  States  army,  was  drawn  by  J.  T.  Baker,  draughtsman.  Six 
tracings  of  this  map  were  also  made  for  distribution  to  parties  awarded  contracts. 

One  map  in  water  colors,  containing  drawings  of  crib-work  for  Chicago  har- 
bor, as  designed  and  adopted  by  Brevet  Colonel  J.  B.  Wheeler,  major  of  engi- 
Dears  United  States  army,  was  also  drawn  by  J.  T.  Baker,  draughtsman,  and 
duplicate  tracings  of  this  map  made. 

One  map  in  water  colors,  containing  a  plan  of  pier  work  as  designed  and 
adopted  by  Brevet  Colonel  J.  B.  Wheeler,  major  corps  of  engineers  United 
States  army,  for  the  improvement  of  the  harbor  of  St.  Joseph,  Michigan,  was 
drawn  by  J.  T.  Baker,  and  duplicate  tracings  of  it  made. 

The  notes  and  soundings  of  the  survey  of  Michigan  City  were  plotted  on  a 
Mtle  of  one  inch  to  two  hundred  feet,  and  the  map  drawn  partly  by  J.  T.  Ba- 
ker, dianghtsman,  who  was  discharged  on  July  6  for  neglect  of  duty.  The 
inap  was  then  completed  by  Mr.  Dumais. 

A  map  of  the  survey  of  Racine  reef  has  been  drawn  on  a  scale  one  inch  to 
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eight  hundred  feet,  and  will  be  completed  in  a  few  days.    A  copy  of  it  will  be 
ready  for  your  auDual  report. 

The  field  notes  of  the  survey  made  in  July  of  Kalamazoo  river  have  all  been 
plotted  on  a  scale  of  one  inch  to  two  hundred  feet,  and  a  tracing  of  this  map 
made  to  accompany  your  report. 

Aux  Bee  Scies  survey,  made  in  August  by  Assistant  W.  H.  Hearding,  has 
been  projected  in  pencil  on  a  scale  of  one  inch  to  two  hundred  feet,  and  will  be 
completed  as  soon  as  the  season's  field-work  is  over. 

Assistant  Hearding  has  been  engaged  since  his  return  from  the  field  on  the 
map  of  Menomonee  river,  which  he  has  projected  on  a  scale  of  one  inch  to  two 
hundred  feet.  He  is  now  engaged  in  making  a  tracing  of  this  map,  which  will 
be  completed  for  your  report. 

Before  closing  this  report  I  wish  to  tender  my  sincere  thanks  to  Assistant 
Hearding  for  the  efficient  manner  in  which  he  has  accomplished  his  work,  and 
my  indebtedness  to  him  in  assisting  me  to  make  this  report. 

Attached  to  this  will  be  found,  in  Appendix  B,  report  and  estimates  for  the 
improvement  of  Kalamazoo  and  Menomonee  rivers,  Michigan. 
I  am,  colonel,  very  respectfully,  your  obedient  servant, 

WM.  T.  CASGRAIN, 
Assistant  and  Superintendent  of  Surveys, 


A  27. 

Report  and  estimates  on  Kalamazoo  river. 

This  river  takes  its  rise  in  the  southern  part  of  Michigan,  and  after  a  circuit- 
ous course  of  about  three  hundred  miles,  empties  into  Lake  Michigan  abont 
midway  between  Grand  daven  and  St.  Joseph.  During  its  course  several  falU 
of  considerable  extent  occur,  furnishing  a  number  of  water-powers  of  respect- 
able capacity,  and  thus  inducing  a  large  amount  of  manufacturing,  which  will 
largely  increase  as  the  country  grows  older.  The  last  and  largest  of  these  h\\A 
is  at  Allegan,  a  town  of  nearly  three  thousand  inhabitants,  twenty-five  miles  hy 
land  and  fifty  miles  by  river  from  Lake  Michigan.  Previous  to  settlement, 
the  entire  country  traversed  by  it  was  densely  covered  with  forests  of  pine  and 
hard  wood.  The  first  settlement  made  in  the  country,  which  bears  the  same 
name  as  the  town,  was  about  1830.  The  town  was  commenced  a  few  yean 
later — about  1835.  The  first  business  entered  upon  was  the  manufacture  of 
lumber,  and  for  several  years  those  engaged  in  it  were  blessed  with  prosperity. 
The  financial  crisis  of  1837  swept  over  them,  and  fair  prospects  received  a  sad- 
den and  discouraging  blow,  resulting  in  the  suppression  of  operations  by  nearly 
all  the  mills. 

About  1 843  business  began  to  revive,  and  Allegan  has  since  had  a  compara- 
tively prosperous  career.  Its  chief  growth,  however,  has  been  within  the  last 
five  years.  The  volume  of  water  in  the  river  is  quite  large,  and  at  Allegan 
takes  a  fall  of  nine  feet,  giving  a  wry  valuable  power.  This  has  already  been 
improved,  and  each  year  adds  to  the  number  of  manufacturing  establishments. 
The  manufacture  of  pine  lumber  is  being  somewhat  superseded  by  that  of  hard 
wood,  which  finds  a  ready  market  at  home  and  in  Chicago. 

The  town  of  Allegan  has  a  post  office,  two  churches,  two  hotels,  a  lar^e 
school-house,  nineteen  dry  goods,  hardware,  groceries,  drug,  and  crockery  stores, 
one  banking  house,  and  three  flouring  mills,  with  a  capacity  of  1,200  busheb 
per  day.  These  mills  find  an  ample  supply  of  wheat  in  the  surrounding  coun- 
try without  importing,  and  their  flour,  except  custom  work,  is  shipped  to  Chi- 
cago ;  about  300  barrels  are  forwarded  weekly. 
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The  presence  of  large  tracts  of  the  finest  hard- wood  timber  of  various  kinds 
in  Allegan  county  has  induced  parties  to  give  considerable  attention  to  ship- 
building; since  1862  they  have  built  two  propellers,  two  river  steamers,  two 
tn^s,  two  schooners,  and  seven  lumber  barges,  at  a  total  cost  of  $177,500. 

The  connection  from  Allegan  to  the  mouth  of  tho  river  is  made  by  a  daily 
line  of  river  boats;  leaving  Allegan  in  the  morning,  a  ride  of  six  or  seven  hours 
brings  you  to  the  thriving  villages  of  Saugatuck  and  Douglas,  situated  on  either 
side  of  Kalamazoo  lake,  a  beautiful  inland  sheet  of  water,  six  miles  in  length 
and  one  and  a  half  mile  in  width,  and  about  three  miles  from  the  outlet  of  the 
river  in  Lake  Michigan.  The  larger  of  these  is  Saugatuck,  situated  on  the  north 
side  of  the  river,  and  contains  a  population  of  over  one  thousand  inhabitants. 
The  chief  business  i.^  the  manufacture  of  lumber  in  various  ways,  the  supply  of 
logs  being  derived  from  the  pineries  along  the  river  between  this  place  and 
Allegan,  and  the  country  back.  Saugatuck  has  a  post  office,  two  churches,  two 
hotels,  sixteen  stores,  eight  saw-mills,  one  tannery,  and  a  large  school-house,  just 
completed  at  a  cost'  of  $10,000 ;  it  occupies  a  beautiful  situation  overlooking 
Kalamazoo  lake,  and  is  a  credit  to  the  young  village. 

Douglas  is  situated  on  the  south  side  of  the  lake;  its  population  is  about  six 
or  seven  hundred  inhabitants;  it  has  two  steam  saw-mills  and  a  large  tannery, 
which  tarns  out  about  10,000  hides  annually. 

Singapore,  a  small  village  of  two  or  three  hundred  inhabitants,  is  situated 
ahont  one  mile  from  the  mouth  of  the  river,  on  the  north  bank ;  has  two  steam 
eaw-millfl,  two  stores,  and  a  few  dwellings. 

Besides  the  various  branches  of  business  enumerated  above,  there  are  numerous 
manufactories  of  furniture,  wagons,  &c.,  which  find  at  the  extensive  water-power 
on  the  river  a  congenial  field^for  operations,  and  when  means  of  transportation 
are  permanently  insured,  they  will  largely  increase. 

One  of  the  great  sources  of  wealth  for  the  country  bordering  on  the  lake  in 
this  part  of  Michigan  will  be,  and  in  fact  now  is^  the  fruit  crop.  The  sandy 
soil  and  lake  breezes  seem  particularly  fitted  for  nourishing  fruit  trees,  more 
especially  the  peach;  already  large  orchards  abound,  and  fruit-men  are  every 
jear  investing  capital  and  enlarging  the  business. 

The  amount  of  business  done  on  the  river  has,  through  the  kindness  of  Mr. 
F.  B.  Stockbridge,  been  furnished  me.  It  contains  a  full  statement  of  the 
amount  of  lumber,  shingles,  &:c.,  manufactured  at  all  the  points  on  the  river  and 
shipped  to  Chicago,  Milwaukee,  Eacine,  Kenosha,  and  various  other  ports  duriug 
the  season  of  1867,  and  will  serve  to  show  what  other  development  might  arise, 
should  the  navigation  be  made  safe  and  certain. 

Value. 
Lumber  made  by  14  water  mills  and  19  steam  mills,  70,000,000 

feet $840,  000  00 

Shingles  made  by  23  shingle  mills,  85,000,000 300,  000  00 

Sides  of  leather,  60,000,  at  $6 \ 360,000  00 

Flour,  70,000  barrels,  at  $10 700,  000  00 

Potatoes,  4,000  barrels,  at  $2  25 10,  000  00 

Apples,  10,000  barrels,  at  $3 30,  000  00 

Peaches,  25,000  packages,  at  $1 25,  000  00 

Hemlock  bark,  5,000  cords,  at  $5 25,  000  00 

Wood,  beach  and  maple,  10,000  cords,  at  $3 30,  000  00 

Railroad  ties,  40,000  cords,  at  50  cents 20,  000  00 

Hewed  timber,  500,000  feet,  at  $10 5,  000  00 

Tamed  stuff  for  bedsteads,  chairs,  &c '. 15,  000  00 


V 


2,360,000  00 
9  w Vol.  ii 
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AMOUNT  AND  VALUE  OP  IMPORTS. 


250  tons  of  mixed  merchandise,  valued  at,  probably 8500, 000  00 

30,000  hides,  valued  at.  probably 240, 000  00 

740, 000  00 


IMPROVEMENTS  AT  THE  MOUTH  OF  THE  RIVER. 

The  existence  of  two  large  bars  across  the  mouth  of  the  Kalamazoo  river 
has  heretofore  greatly  impeded  the  growth  of  the  villages  and  towns  on  the 
river,  and  of  vlie  entire  country.  Its  natural  market  is  Chicago,  and  altbough 
a  railway  is  now  in  course  of  construction  from  the  town  of  Kalamazoo,  situutefl 
on  the  line  of  the  Michigan  Central  railroad,  which  will  do  a  large  business,  ytt 
the  lake  must  eventually  furnish  a  means  for  the  exit  of  the  chief  heavy  freight. 
The  realization  of  this  fact  led  to  active  measures  for  the  removal  of  the  bar.  A 
company  with  a  subscribed  capital  of  $30,000  was  formed.  princip«ally  of  ibe 
manufacturers  and  shippers,  and  nearly  the  whole  amount  spent  in  improve- 
ments. They  have  built  two  piers  or  jettees,  consisting  of  500  feet  on  the  north 
side  and  1,575  feet  on  the  south  side,  of  slab-work,  placed  together  firmly,  and 
are  the  best  of  the  kind  I  have  ever  seen.  These  piers  have  confined  the  current, 
which  has  kept  a  channel  of  seven  feet  of  water  open  this  season.  One  result 
of  the  present  work  has  been  to  allow  the  entrance  of  a  fair  class  of  lake  steamer?, 
and  the  enterprise  of  several  parties  has  already  established  the  propeller  line 
with  Chicago  by  the  new  and  staunch  propeller  Ira  Chaffee,  which  makes  tri- 
weekly trips.     She  was  built  at  Allegan  and  commenced  her  trips  in  May  la?t. 

The  amount  of  business  done  at  this  point,  together  with  the  number  of  vessels 
which  frequent  that  thoroughfare,  (it  being  a  central  point  for  those  ruiiniug  to 
Chicago  and  Milwaukee  on  the  west  shore,  and  Grand  Haven  and  St  Joseph 
on  the  east  shore,)  necessitates  the  improvement  of  the  harbor,  of  which  there  are 
few  on  Lake  Michigan  which  could  afford,  .with  comparatively  a  small  expendi- 
ture, better  shelter  during  the  prevailing  autumnal  storms.  To  make  transi)or:- 
ation  safe  and  certain  is  to  increase  the  value  and  results  of  human  industrv, 
and  the  attention  of  the  government  should  be  brou«;ht  to  bear  on  that  fact. 

PROPOSED  IMPROVEMENTS. 

Near  the  village  of  Singapore,  where  the  river  makes  a  bend,  and  on  the  line 
A  B  shown  on  the  map  accompanying  this  report,  is  a  low  piece  of  ground  show- 
ing the  probable  outlet  of  the  river  at  some  remote  period.  This  sort  of  gulley 
is  about  400  to  500  feet  in  width,  and  the  ground  on  either  side  of  it  is  rolling, 
and  ten  to  fifteen  feet  higher.  The  distance  across  this  neck  of  land  is  990  feet, 
and  the  average  height  above  the  lake  surface  is  about  seven  feet.  It  might  be 
true  economy,  for  a  permanent  work,  to  cut  across  this  neck  of  land  and  make 
the  improvement  at  that  point;  but  on  account  of  the  improvements  already  made 
at  the  present  entrance  of  the  river  which  arc  available,  estimates  for  opening 
this  channel  were  not  made,  the  expenditure  being  deemed  too  great. 

The  estimates  made  out  and  submitted  consist  in  improving  the  present  entrance, 
the  south  pier,  416  feet,  to  the  depth  of  twelve  feet,  and  the  north  pier,  1,632  feet, 
also  to  a  depth  of  twelve  feet;  these  piers  to  be  parallel  to  each  other  and  200  feet 
apart.  Dredge  a  channel  between  them  to  the  depth  of  twelve  feet ;  also  cut  a 
channel  in  the  bay  200  feet  wide  and  twelve  feet  deep,  to  connect  with  the  deep 
water  near  the  first  bend ;  all  of  which  is  shown  by  red  lines  on  the  accompanyiu); 
map. 

By  making  such  improvements  a  good  harbor  of  refuge  can  be  made,  which 
will  be  of  great  benefit  to  the  large  fleet  of  vessels  frequenting  the  head  of  Lake 
Michigan,  as  well  as  improving  tbe  local  trade. 
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A. — Estimated  cost  of  one  crib,  32'  X  25'  X  20'. 

3,353  feet  square  timber,  at  20  cents  per  lineal  foot ....   $670  60 

2SS  feet  3-incb  plank,  board  measure,  at  $15  per  M 4  32 

3,938  pounds  iron  bolts,  at  10  cents  per  pound 393  80 

6  pounds  iron  bolts,  at  10  cents  per  pound 60 

89  cords  of  stone,  at  $16  per  cord   1,424  00 

10  cords  of  brush  or  slabs,  nt  $2  50  per  cord 25  00 

Labor  of  framing  and  placing  3,353  feet,  at  20  cents 670  60 

3,188  92 

Add  ten  per  cent,  for  contingencies 318  89 

Total  cost 3.507  81 

B.— Estimated  cost  of  one  crib,  32'  X  20'  X  17'. 

2,368  feet  square  timber,  at  20  cents  per  lineal  foot $473  60 

288  feet  3-incb  plank,  board  measure,  at  $15  per  M 4  32 

3,554  pounds  iron  bolts,  at  10  cents  per  pound 355  40 

6  pounds  iron  spikes,  at  10  cents  per  pound 60 

56  cords  of  stone,  at  $16  per  cord 896  00 

of  cords  of  brush,  at  $2  50 16  88 

Labor  of  framing  and  placing  2,368  feet,  at  20  cents  per  lineal 

foot 473  60 

2,220  40 

Add  10  per  cent,  for  contingencies 222  04 

Total  cost  of  crib 2,442  44 

Estimated  cost  of  building  2,048  Jeet  of  crib  work,  or  sixty-four  cribs,  for  im- 

proving  Kalamazoo  harbor. 

50  cribs,  at  $2,442  44,  for  north  pier $122,122  00 

12  cribs,  at  $2,442  44,  for  south  pier 29,309  28 

2  cribs,  at  $2,770  15,  for  outer  ends  of  piers 7,015  62 

158,446  90 


C. — Estimated  cost  of  dredging  the  harbor  of  Kalamazoo  to  place  the  proposed 
cribs  and  the  channel  between  them  to  the  depth  of  ticelve  feet. 

To  excavate  69,329.34  cubic  yards  outside  to  place  cribs  and 
open  a  channel  200  feet  wide,  at  40  cents 

To  excavate  32,600  cubic  yards  inside  the  river  to  deepen  the 
channel  to  12  feet  and  200  feet  wide,  at  40  cents  per  yard 


Add  10  per  cent,  for  contingencies 


$27,731  73 

13,040  00 

40,771  73 
4,077  17 


44,848  90 
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Recapitulation  of  estimates  and  costs. 

To  build  2,048  feet  of  crib  work 8158,446  90 

To  dredge  101,929.34  cubic  yards 44,848  90 

Totalcost 203,295  80 


The  town  of  Saugatuck  is  in  the  collection  district  of  Grand  Haven.  It  is 
not  a  port  of  entry.  There  is  a  light-house  of  the  sixth  order  on  the  north 
bank  of  the  river,  situated  on  a  rise  of  18  feet.  Its  focal  plane  is  53  feet  above 
the  lake  surface,  and  visible  a  distance  of  ten  miles.  It  was  rebuilt  in  1859, 
having  been  washed  away  twice  prior  to  that  time. 

I  am,  colonel,  very  respectfully,  your  obedient  servant, 

WM.  T.  CASGRAIN, 
Assistant  and  Superintendent  of  Surveys. 


A  28. 


MBNOMONEB    RIVER. 

This  river  takes  its  source  in  the  "  Lac  Vieux  Desert,''*  situated  in  the  northern 
part  of  Michigan,  and  is  the  boundary  line  between  the  States  of  Michigan  and 
Wisconsin  for  a  distance  of  nearly  400  miles  by  the  trend  of  the  river.  It  has 
many  tributaries,  all  of  which  are  well  adapted  for  rafting  purposes,  and  is  con- 
sidered  the  best  lumbering  district  of  Michigan  and  Wisconsin.  This  river 
empties  into  Green  bay,  about  half  way  between  Green  Bay  City  and  Esco- 
naba,  situated  in  little  bay  Noquette,  which  is  the  terminus  of  the  £sconaba 
and  Marquette  railroad.  There  is  a  daily  line  of  steamers  from  Green  Bay  City 
to  Esconaba,  also  from  Green  Bay  City  to  Menomonee.  The  steamers  plying 
between  the  last  places  are  of  a  very  light  draught  and  adapted  to  the  naviga- 
tion of  the  Menomonee  river,  where  a  depth  of  six  feet  is  found  on  the  outer  bar. 
The  west  shore  of  Green  bay  is  frequented  by  a  large  fleet  of  vessels  engaged 
in  carrying  lumber  to  Chicago  and  Milwaukee.  There  are  a  number  of  points 
on  the  bay  where  large  shipments  of  lumber  are  made ;  these  arc  Big  and  Little 
Suamico,  Pensaukee,  Oconto,  Peshtigo,  Menomonee,  Cedar  and  Ford  rivers, 
also  Chambers's  island.  Below  is  a  table  showing  the  amount  of  lumber  shipped 
from  each  of  the  above  points. 


Little  Suamico  . . . 

Big  Suamico 

Pensaukee 

Oconto 

Peshtigo 

Menomonee 

Cedar  river 

Ford  river 

Chambers's  island 

Total 


Value. 


60  millions 
78  millions 
75  millions 
100  millions 
85  millions 
90  millions 
40  millions 
22  millions 
15  millions 


565  millions 


$720,000 

936.000 

90(),  (HX» 

1,200,  WK) 

],  020. 000 

1,080.  <HK> 

4bO,  000 

261,  WO 

180,  (»tO 


6, 780, 01-0 


The  large  fleet  of  vessels  that  is  required  to  carry  this  lumber  need  a  shelter- 
ing  place  at  some  point  on  the  bay  to  run  to  during  the  severe  storms,  most  of 
which  are  from  the  northeast.     Vessels  at  anchor  close  to  the  shore  often  find 
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it  a  difficult  matter  to  make  an  offiog  on  account  of  the  eboal  water  and  the  banks 
of  Feshtigo  and  Oconto,  which  they  have  to  keep  clear  of.  It  may  be  thought 
that  they  can  make  a  lee  under  Chamber  and  G-reen  islands,  but  with  wind 
from  the  northeast  it  is  impossible. 

On  the  east  shore  of  Green  bay,  good  natural  harbors  can  be  found  at  Little 
and  Big  Sturgeon  bays,  Egg  harbor.  Fish  creek,  and  Horseshoe  island,  for  pro- 
tection during  the  northeasterly  gales. 

The  Peshtigo  Company  have  expended  large  sums  of  money  to  construct  a 
harbor  at  the  mouth  of  the  Peshtigo  river,  but  it  fails  to  meet  the  wants  of  the 
shipping  interests  in  that  locality  during  the  severe  autumnal  storms. 

The  bar,  about  one  mile  noith  of  the  river,  extends  out  into  the  bay  about 
seven  miles  before  nine-feet  water  is  reached,  and  thus  cuts  off  vessels  from 
making  that  harbor  during  northeasterly  gales.  It  will  be  seen  by  a  glance  at  the 
map  that  a  vessel  desiring  to  make  the  harbor  during  a  heavy  blow  from  north- 
east or  east-northeast  would  be  compelled  to  run  down  below  the  point  of  the 
Peshtigo  bar,  and  then  haul  close  to  windward  to  make  the  harbor  at  all ;  a 
feat  very  difficult  for  the  best  navigators  to  perform.  There  are  120  miles  on 
the  west  shore  of  the  bay  without  any  harbor  whatever,  and  Menomonee  is  about 
half-way  between  Green  Bay  and  Esconaba,  and  a  central  point  for  a  harbor. 

Through  the  kindness  of  Mr.  E.  S.  Ingalls,  I  have  been  furnished  a  table 
showing  the  amount  of  business  done  at  the  mouth  of  this  river,  which  I  give 
in  this  report. 

Statement  of  lumber  t  Sfc,t  shipped  from  Menomonee  for  year  1867. 


Article. 


Quantity. 


Lumber 

Shingles 

Lath 

Pickets 

Sqoare  timber,  hewn . 

Bailroad  ties 

Fish 


Amount  exported . 


90, 000, 000  feet. 

25, 000, 000  feet. 

12, 000, 000  feet. 

J,  000, 000  feet. 

2, 000, 000  feet. 

50, 000  feet. 

l,500bbls. 


Value. 


81,080,000 
1,000,000 
48, 000 
12, 000 
300,000 
25,000 
15, 000 


1,580,000 


Two  hundred  tons  mixed  merchandise,  valued  at  about  $400,000. 

The  number  of  arrivals  of  large  vessels  for  1867  were  400;  steamers,  1*75  ; 
transient  vessels,  25. 

There  are  also  three  tugs  plying  on  the  river  to  supply  the  wants  of  vessels 
aod  towing  rafts,  &:c. 

The  population  and  business  near  the  mouth  of  the  river  is  contained  in  three 
Tillages  :  Menekaunee  and  Marinette,  on  the  south  or  Wisconsin  side,  and  Me- 
nomonee, on  the  north  or  Michigan  side.  Menekaunee  is  in  the  town  of  Mari- 
nette, at  the  mouth  of  the  river,  directly  opposite  Menomonee.  Marinette  is  one 
mile  up  the  river.  Menomonee  is  on  the  neck  of  land  lying  between  Green  bay 
and  the  river ;  is  the  county  seat  of  Menomonee  county,  which  was  organized 
in  1863 ;  has  a  post  office,  two  hotels,  and  a  printing  office,  publishing  the 
Menomonee  Herald^  and  ten  steam  saw-mills.  The  entire  population  of  the 
three  villages  is  estimated  at  about  3,000  inhabitants. 

The  depth  of  the  river  at  the  entrance  is  only  six  feet,  and  but  few  vessels 
can  enter,  and  those  of  very  light  draught.  The  principal  business  done  on  the 
river  is  lumber,  all  of  which  is  shipped  to  Chicago  and  Milwaukee.  One  foundry 
and  a  door  and  sash  factory  are  now  in  progress  of  erection. 

To  improve  the  present  channel  of  the  river  is  impracticable,  on  account  of 
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the  shifting  sand-har  across  it.  It  is,  therefore,  proposed  to  cut  across  the  neck  of 
land  between  Green  bay  and  Menomonee  river,  and  run  two  parallel  piers  on  a 
due  east  course  a  distance  of  1,375  feet  on  the  north  side,  and  1,275  feet  on  the 
south  side,  and  dredge  a  basin  inside  the  river  to  the  depth  of  twelve  feet,  as 
shown  on  the  map  accompanying  your  annual  report. 

The  benefit  derived  from  such  improvement  would  be  the  general  commerce 
on  Green  bay  and  Lake  Michigan,  and  the  local  trade  of  Menomonee,  besides 
developing  the  resources  of  the  country  in  that  section  of  the  State,  and  making 
a  good  harbor  of  refuge. 

Estimates  for  the  improvements,  as  above  described,  are  herewith  respectfallj 
submitted. 

A. — Estimated  cost  of  one  crib,  32' X  25' X  20' 

3,353  feet  square  timber,  12  inches,  at  24  cents  per  lineal  foot . . .  $804  72 

288  feet  3-inch  plank,  at  $15  per  thousand 4  32 

3,938  pounds  iron  bolts,  at  10  cents  per  pound 393  SO 

6  pounds  iron  spikes,  at  10  cents  per  pound •  60 

89  cords  stone,  at  810  per  cord 890  00 

10  cords  brush,  at  $2  50  per  cord 25  00 

Labor  of  framing  and  placing  3,353  feet,  at  24  cents  per  lineal 

foot, . .    ^ 804  72 

2,  923  16 
Add  ten  per  cent,  for  contingencies 292  31 

Total  cost 3.  215  47 

To  build  two  cribs,  32' X  25' X  20'  at  S3,215  47,  each 86,  430  94 

B. — Estimated  cost  of  one  crib,  32' X  20' X 17'. 

2,368  feet  12-inch  square  timber,  at  24  cents  per  lineal  foot $568  32 

288  feet  3-inch  plank,  at  $15  per  thousand 4  32 

8,554  pounds  iron  bolts,  at  10  cents  per  pound 355  40 

6  pounds  iron  spikes,  at  10  cents  per  pound .\  60 

56  cords  stone,  at  810  per  cord 560  00 

6f  cords  brush,  at  $2  50  per  cord 16  8S 

I^bor  of  framing  and  placing  2,368  feet,  at  24  cents  per  lineal 

foot 568  32 

2,  073  84 
Add  ten  per  cent,  for  contingences 207  3S 

Total  cost 2,  281  22 

To  build  84  cribs,  32' X  20' x  17'  at  82,281  22,  each $191,622  48 

0. — Estimated  cost  of  close-piling  655  Jeet  to  protect  the  sides  of  the  cut  Jrom 

abrasion. 

For  16,375  feet  piles,  25  feet  long,  at  10  cents  per  lineal  foot *1, 637  50 

For  1,310  feet  of  capping,  12  inches  square,  at  24  cents  per  lineal 

foot 314  40 

For  2,620  feet  of  stringers,  6  inches  by  12  inches,  at  12  cents  per 

lineal  foot 314  40 
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For  driving  720  piles,  at  *2  each 81,  440  00 

For  65  crosB-tiee,  14  feet  long,  12  inches  square,  910  feet,  at  24 

cents  per  lineal  foot 218  40 

For  13,680  pounds  of  1^-inch  iron  bolts,  30  inches  long,  at  10 

cents  per  pound 1,  368  00 

For  2,433  pounds  of  1  ^^Q-incb  iron  bolts,  12  inches  long,  at  10  cents 

per  stringer 243  30 

For  framing  and  bolting  3,530  feet,  at  12  cents  per  lineal  foot..  423  60 

5,959  60 

Add  10  per  cent,  for  contingencies 595  96 

Total  cost r),f)55  56 


D. — Estimated  cost  of  dredging  a  channel  250  feet  wide  to  a  depth  of  12  feet. 

For  dredging  60,000  cubic  yards  outside  the  point  lo  sink  the 
criha  and  open  a  channel  12  feet  deep,  at  50  cents $30,  000  00 

For  dredging  59,842  cubic  yards  inside  the  river  to  deepen  the 

channel,  at  30  cents  per  cubic  yard 17,  962  60 

Total  cost  of  dredging 47,  962  60 

To  build  2  cribs,  32'  X  25'  x  20',  as  per  estimates  A    6,  430  94 

To  build  84  cribs,  32'  X  20'  X  17',  as  per  estimates  B 191,  622  48 

To  build  655  feet  of  close  piling,  as  per  estimates  0    6,  555  56 

Total  cost 252,  571  58 

Respectfully  submitted : 

WM.  T.  OASGRAIN, 
Assistant  and  Superintendent  of  Surveys, 


APPENDIX  B. 


Annual  report  upon  the  several  civil  works  under  the  charge  of  Brevet  Major 
General  T.  J.  Gram^  colonel  of  engineers,  for  the  fiscal  year  comrnencing  \st 
July,  1866,  and  ending  30 fh  June,  1867. 

1. — Sea-wall  at  buffalo  harbor,  new  york. 

1.  This  work  was  commenced  several  years  since.  I  find  a  small  specific 
appropriation  of  $349  made  for  it  in  1863.  It  has  by  some  means,  but  how 
derived  I  do  not  know,  been  extended  from  the  south  pier  along  the  sandy 
sbore  southeasterly  for  a  distance  of  5,400  feet ;  (sketch  A.)  The  design  seems 
to  have  been  to  make  this  construction  along  nearly  parallel  to  and  coextensive 
with  the  city  ship  canal  for  a  total  length  of  7,050  feet,  or  about  Ij^  mile. 
4,081  feet  is  built  with  a  coping,  1,319  is  built  without  the  coping,  and  founda- 
tion is  laid  without  anything  above  it  for  321  feet  more,  leaving  about  1,020 
feet  of  the  original  design  upon  which  nothing  has  been  done.  The  part  of  the 
wall  which  has  been  erected  under  the  late  Major  Tardy *s  charge  is*  much 
better  constructed  than  any  of  the  previous  work.  The  cross  section  of  the 
wall  is  here  shown.  The  foundation  rests  upon  clay,  underlying  the  sand  ;  the 
clay  is  met  nearly  at  the  level  of  the  lake  water ;  the  foundation  is  of  concrete, 
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made  of  cement  and  beach  gravel ;  the  wall  is  laid  upon  it  with  rough  rubble 
Btone  in  cement. 


Width  ofheaav  beewunlake  &.  J^7illa^oiit / 


LaJOf' 


The  coping  is  of  flat  stone,  hardlj  as  wide  as  the  top  of  the  wall ;  the  land 
edge  of  the  coping  is  bolstered  up  on  "  spalls/'  giving  the  top  of  the  coping  an 
incline  towards  the  lake.  In  those  parts  which  were  built  in  the  first  year  of 
the  construction,  the  mortar  is  seen  to  be  yielding  to  the  influence  of  the 
climate.  In  1864  there  was  a  specific  appropriation  of  $37,500,  and  in  1866 
another  of  $31,000,  for  this  work. 

2.  Under  the  appropriation  of  1864,  the  late  Major  Tardy  commenced  opera- 
tions upon  the  sea-wall  in  October,  1864,  and  from  that  time  until  June  30, 
1866,  expended  $35,554  55, 

3.  The  operations  under  that  officer,  for  the  fiscal  year  commencing  July  1, 
1866,  were  as  follows:  Length  of  wall  laid  without  coping,  160  running  feet; 
laid  in  wall  above  foundation,  245  cubic  yards ;  laid  concrete  in  foundation  upon 
which  no  wall  was  built,  221  cubic  yards.  Total  expenditure  in  this  fiscal  year 
for  wall  and  foundation,  $9,194  06 ;  made  up  of  materials  purchased,  $1,035  87; 
labor,  superintendent  and  foreman  included,  $6,345  12;  contingencies,  $1,813  07. 

Hence,  up  to  the  termination  of  this  fiscal  year  there  has  been  expended  ji 
total  of  $44,748  61.  This,  deducted  from  the  sum  of  the  appropriations  of  1864 
and  1866,  leaves  the  available  amount  to  carry  on  the  work  for  the  fiscal  year 
commencing  July  1,  1867,  $23,751  39.  It  seems  that  the  late  Major  Tardj 
carried  on  the  work  not  by  contract ;  but  as  the  law  of  1866  required  all  to  be 
done  by  contract  that  can  be  so  done,  it  strikes  me  that  the  balance  of  the  avail- 
able means  for  this  work  should  be  done  by  contract,  under  the  immediate  super- 
vision of  a  competent  inspector. 

4.  Amount  over  and  above  the  amount  on  hand  required  to  be  appropriated 
to  complete  the  work  to  the  extent  of  the  original  design,  according  to  the  rate 
of  cost  of  the  wall  for  the  last  fiscal  year,  $46,920. 

I  have  not  thought  it  advisable  to  recommend  operations  on  this  wall  the  pres- 
ent season,  as  there  are  other  works  of  much  more  practical  necessity  to  make 
preparation  for  at  Buffalo.  In  fact,  I  see  no  particular  necessity  of  extending 
this  wall  any  further  than  it  now  is.  It  would  be  well,  however,  to  complete 
the  parts  up  to  the  present  extent  of  the  foundation  which  has  been  laid. 

2.— Harbor  at  buffalo,  n.  v. 

This  work  was  placed  under  my  charge  by  orders  from  engineer  department, 
March  28  last.  After  carefully  examining  this  highly  important  harbor  I  sub- 
mitted a  special  report  upon  the  plan  which  I  thought  should  be  adopted^  (o 
adapt  it  not  only  to  the  present  wants  of  commerce  especially  belonging  to  Buf- 
falo, but  likewise  to  the  future  enlarged  demand  of  the  lake  commerce  for  vessels 
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ioteodiog  to  discharge  at  this  port  or  seeking  refuge  there  daring  heavy  blows  so 
prevalent  at  that  end  of  the  lake.  (See  sketch  B.)  The  plan  proposed  consists 
of  the  folIowlDg  items : 

1.  Repair  and  protect  the  existing  south  and  north  piers. 

3.  Extend  the  soath  pier  three  handred  to  six  hundred  feet  on  the  line  of  its 
present  direction. 

3.  Endeavor  to  obtain  the  consent  of  the  legislature  of  New  York,  during 
next  winter  session,  for  the  United  States  to  remove  two  hundred  or  four  hun- 
dred feet  of  the  south  end  of  Erie  Basin  breakwater. 

4.  Construct  a  breakwater,  B',  wliich  should  be  about  four  thousand  feet  long 
and  eight  feet  high  above  water.  This  would  stand  in  twenty-five  feet  water 
to  cover  the  harbor  from  the  prevailing  winds  and  secure  a  large  space  between 
it  and  the  shore  for  refuge. 

5.  To  make  examinations  and  a  report  in  full  for  opening  a  ship  channel  from 
the  lake,  at  what  is  denominated  "  South  cut,"  directly  to  the  Buffalo  creek. 
The  reply  to  this  plan  from  the  engineer  department,  dated  July  D,  was  as 
follows:  The  department  inclines  to  the  approval  of  the  project  submitted  iu 
jour  report  of  the  20th  ultimo,  and  directed  operations  for  the  present  season  to 
be  confined  to  items  1,  2  and  3,  in  accordance  with  my  plan,  and  to  preparing  de- 
tailed plans  and  estimates  for  the  remaining  improvements  proposed  by  me. 

6.  Anticipating  the  approval  of  this  or  some  other  plan,  I  found  it  necessary 
to  order  my  assistant.  Captain  F.  Harwood,  brevet  lieutenant  colonel,  to  make 
Domeroas  measurements  and  examinations  in  order  to  obtain  the  condition  of 
the  parts  of  the  piers  requiring  repairs,  many  lines  of  sounding  in  order  to 
obtain  an  exact  practical  idea  of  the  shape  of  the  bottom,  also  many  borings  in 
the  bed  of  the  lake  to  ascertain  the  nature  of  the  ground  upon  which  the  works 
are  to  rest.  All  these  data  it  was  necessary  to  obtain  in  order  to  intelligently 
draw  the  detail  plans  of  the  kind  of  construction,  and  before  knowing  what  was 
to  be  advertised  for  proposals  for  furnishing  materials  and  doing  the  work. 

These  examinations  have  more  than  occupied  the  party  up  to  the  expiration 
of  the  fiscal  year  to  which  this  report  belongs.  I  have  no  doubt,  however,  that 
they  will  be  completed  in  season  to  enable  me  to  perfect  the  plans,  which  it  will 
take  time  to  do,  and  put  much  of  the  work  under  contract  the  present  season, 
io  that  materials  can  be  accumulated  and  the  work  vigorously  commenced  by 
the  itpring  of  18G8.  It  takes  a  long  time  to  collect  sufficient  materials  for  such 
an  extensive  work. 

The  amount  of  the  available  funds  for  this  work  at  the  close  of  the  fiscal  year 
vas  $200,000,  nothing  having  been  expended  of  this  up  to  that  time. 

3. — Dunkirk  harbor,  new  vork. 

Thi^  was  also  placed  under  my  charge  2Sth  March  last.  After  a  careful  ex- 
amination of  it,  aided  by  my  assistant,  Brevet  Lieutenant  Colonel  F.  Harwood, 
and  I  had  obtained  the  requisite  data,  I  submitted  a  special  report  upon  the  plan 
vhich  I  thought  should  be  adopted,  June  20,  1867,  (see  sketch  G,)  and  which 
*a8— 1st.  To  commence  and  rebuild  upon  the  old  under-water  work,  which 
remains  as  a  foundation,  the  west  pier  P,  and  extend  the  work  quite  to  the 
beacon  light  2d.  Afterwards,  when  we  get  appropriation  sufficient  for  the 
*'hoIe  work,  to  commence  the  breakwater  B  and  complete  it.  Both  to  be  built 
of  timber  cribs  and  timber  superstructure  filled  with  rubble  stone  and  planked 
over,  instead  of  a  superstructure  of  concrete  masonry.  These  views  were  ap- 
proved by  the  engineer  department  in  its  reply  June  22,  1867,  with  the  excep- 
tion that  it  preferred  20  to  18  feet  for  width  of  the  breakwater.  I  shall  give  to 
it  a  thickness  of  20  feet.  The  working  plans  and  bills  of  materials  in  detail 
^ere  made  for  P,  and  the  materials  and  labor  for  classes  for  each  were  adver- 
^d  for  proposals.    The  proposal  came  in  and  the  contracts  have  been  made. 


138  REPORT  OF  THE  SECRETARY  OP  WAR. 

The  coat  of  P,  as  per  the  contract,  augmented  by  10  per  cent. 

thereon  for  contingencies,  will  be S37,  439  00 

The  cost  of  constructing  the  breakwater  B,  according  to  prices  in 

contract  for  P,  including  10  per  cent,  for  contingencies,  will  be .  -     111,  145  00 

Total  cost  of  P  and  B 148, 584  00 

The  amount  available  of  the  appropriation  for  this  at  expiration 

of  the  fiscal  year  in  question 100, 000  00 

Required  yet  more  to  be  appropriated  to  complete  the  plan 48, 584  00 

Owing  to  the  long  time  necessary  after  a  contract  is  made  to  accumulate  suffi- 
cient quantity  of  materials,  not  more  than  300  feet  of  P  can  be  put  in  this  season. 

4. — ^Erib  harbor,  pknxsylvama — (Sketch  D.) 

At  the  close  of  the  fiscal  year,  June  30,  1866,  there  had  been  expended  out 
of  the  $15,000  allotted  to  this  work  from  the  general  appropriation  of  1864,  no: 
requiring  advertising  for  proposals  for  material  and  labor,  in  repairs  of  the  old 
north  and  south  piers  only,  $5,854  36.      Up  to  that  time  this  waa  all  that  was 
needed  to  be  done  in  repairs  of  the  old  work,  exclusive  of  the  east  breakwater. 
In  my  inspection  in  the  fore  part  of  June  last,  I  found  that,  since  those  repairs 
were  made,  several  other  holes  and  breaches  had  occurred  in   the  under-water 
old  timber  work,  and  the  stones  fallen  out  into  the  harbor,  caused  by  the  old 
wooden  pins,  with  which  the  timbers  were  bolted,  being  cut  off  by  the  action  of 
the  sand  as  if  they  were  sawed,  and  by  bad  framing  otherwise.     To  make  the 
repairs  required  to  stop,  effectually,  these  holes,  and  to  replace  all  decayed  tim- 
ber in  both  of  the  old  piers,  will  require  about  $10,000. 
Again,  see  on  the  sketch  the  line  of  old  breakwater,  constructed 
under  the  direction  of  Major  Maurice,  corps  of  engineers,  many 
years  ago,  extending  from  south  pier  to  shore.     1  have  had  this 
thoroughly  examined  during  this  la.st  fiscal  year,  and  we  find 
that  there  is  a  portion,  commencing  at  the  pier  and  going  to- 
wards the  shore,  of  705  running  feet,  in  which  all  the  crib-work 
seems  to  have  been  swept  away,  except  some  of  the  piles. 
The  average  depth  of  water  along  this  is  about  four  feet,  and 
if  this  part  be  rebuilt,  it  should  be  raised  to  a  height  of  four 
timbers  above  water,  filled  with  stones,  and  planked  over,  and 
should  be  twelve  feet  wide,  which,  at  820  71  per  running  foot 
of  piering,  including  ten  per  cent,  for  contingencies,  would  cost     SI 3,  408  00 
The  remaining  part  of  this  breakwater,  (779  running  feet,)  as  we 
go  towards  the  shore,  shows  a  width  of  eight  feet,  and  placing 
the  old  timbers  in  place  upon  which  we  could  build  a  new  work 
eight  feet  wide  and  three  timbers  above  water,  and  drift-bolt 
the  new  down  to  the  old  under-water  timbers,  fill  with  stones, 
and  plank  over.     This  repair  would  average  five  timbers  in 
height,  two  below  and  three  above  water,  which,  at  $12  62  per 
running  foot  of  piering,  including  ten  per  cent,  for  contingen- 
cies, would  cost 9,  831  00 

It  would  also  require  a  brush,  stone,  and  timber  construction  to 
close  the  space  between  the  inner  extremity  of  this  breakwater 
and  the  shore,  which  would  cost  about 500  00 

Total  cost  of  re-establishing  the  old  breakwater $22,  739  00 
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Id  regard  to  the  old  line  of  west  breakwater  seen  on  theeketcb,  the  sand  has 
filled  in  so  much  between  it  and  the  lake  that  there  is  no  necessity  of  rebuilding 
tliat  work. 

We  thus  have  an  estimate  for  the  thorough  repair  and  completion  of  all  the 
harbor  works  to  the  amount  of  $33,739.  This  will  have  to  be  appropriated  to 
accomplish  all  these  repairs.  The  plan  decided  upon  for  the  improvement  of 
this  harbor,  under  the  appropriations  of  1866  and  1867,  was  to  extend  the  north 
pier  500  feet  out  into  thirteen  feet  depth  of  water  below  lowest  stage,  and  to 
dredge  out  the  whole  space  between  the  piers  called  the  outer  bar,  so  as  to  allow 
a  uniform  depth  over  that  space  of  twelve  feet  below  lowest  known  stage.  The 
aiDoant  of  these  two  appropriations  was  $61,961,  and  required  to  be  expended 
UD«1er  contract  to  the  lowest  responsible  bidder.  Considerable  time  was  neces- 
sarily consumed  for  making  the  contracts  before  we  could  begin  the  actual  work 
at  the  harbor.  On  about  the  20th  March,  1867,  the  contracts  were  made,  and 
from  that  time  to  June  30,  1867,  there  was  expended  $6,214  91.  The  cost  of 
extending  the  north  pier,  including  ten  per  cent,  for  contingencies,  will  be 
834,339.  Hence  there  will  be  left  available  out  of  those  appropriations,  for 
dredging  and  other  purposes,  $27,622. 

This  is  one  of  the  harbors  which  I  reported  February  1,  1867,  as  being 
worthy  of  improving  to  a  condition  of  allowing  vessels  of  fourteen  feet  draught  at 
all  times  to  enter  and  depart,  and  I  now  give  the  estimate  of  the  additional 
appropriation  required  to  be  made  to  all  former  appropriations  for  attaining  this 
object,  including  ten  per  cent,  for  contingencies,  $35,000. 

Dredging  outer  bar — This  was  begun  on  the  16th  day  of  April,  1867,  and 
daring  the  remainder  of  that  month  1,878  cubic  yards  were  raised  and  dumped. 
From  that  time  to  30th  June,  1867,  (end  of  fiscal  year,)  no  more  was  done,  be- 
cause of  the  stipulation  in  the  contract  that  no  dredging  of  the  outer  bar  should 
be  done  in  advance  of  the  progress  of  the  extension  of  the  north  pier.  The 
dredging  will  be  resumed  and  carried  on  in  accordance  with  this  stipulation. 

5. — CoNNEAUT  HABBOR,  OHIO — (Sketch  E.) 

The  appropriations  of  1866  and  1867  for  this  amounted  to  $30,513,  both  re- 
qairiDg  to  be  done  under  contracts  which  were  made  October  1, 1866 ;  and  during 
the  fiscal  year  in  consideration  there  was  expended  to  June  30, 1867,  $3,134  81 ; 
leaving  July  1,  1867,  available,  $27,378  19.  The  plan  fixed  upon  for  the  im- 
provement was  to  thoroughly  repair  the  old  piers,  and  extend  the  west  pier 
into  twelve  feet  water,  and  dredge  the  interior  between  the  piers  and  outer  bar  to 
obtain  twelve  feet  water  throughout  at  low  stage.  The  cost,  according  to  the  con- 
tract of  the  thorough  repairs  of  the  old  piers,  including  the  building  up  of  the 
breached  flaring  130  feet  of  east  pier  on  a  straight  course  for  the  same  extent  out 
into  the  lake,  will  be  $9,064,  including  10  per  cent,  for  contingencies. 

I  advertised  May  17,  for  proposals  for  dredging  A  very  high  single  bid  was 
received  at  $1  25  per  yard,  owing  to  doubts  entertained  upon  the  character  of 
the  earth  to  be  dredged,  and  the  bottom  upon  which  the  extension  of  the  west 
pier  for  350  feet  is  to  be  built.  I  had,  after  I  inspected  the  work,  1st  June  last, 
borings  made  into  the  bottom.  The  auger  penetrated  to  rocks,  showing  a  regu- 
lar dip  to  the  northward  of  7.7  feet  in  360  feet,  or  a  dip  of  one-fourth  of  an 
inch  vertical  to  one  foot  horizontal.  But  in  no  place  did  we  strike  rock  until 
we  had  descended  more  than  twelve  feet  below  low- water  stage.  Sand  is  the 
material  to  be  dredged,  and  at  the  proposal  I  received,  ($1  25  per  yard,)  the 
total  dredging  contemplated  in  outer  bar  would  cost,  including  10  per  cent,  for 
<^Dtingencie8,  $10,265. 

I  considered  that  bid,  based  upon  a  dififerent  view  entertained  by  the  bidder 
from  roy  own  concerning  the  character  of  the  bottom,  unreasonably  high.  I 
have  therefore  not  made  a  contract  for  the  dredging,  but  concluded  postponing 
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the  matter,  and  advertising  again  for  dredging,  at  the  same  time  of  adTertising 
for  the  materials  and  work  for  the  extension  of  the  west  pier  to  be  done  next 
season  to  the  extent  proposed,  should  Congress  make  the  necessary  appropria- 
tions. The  cost  of  the  dredging  to  place  the  cribs,  and  for  the  bar  and  interior, 
ought  not  to  exceed  $6,181 ;  the  cost  of  the  extension  of  the  pier,  $22,771, 
including  10  per  cent,  for  contingencies.  We  therefore  find  that  in  addition  to 
the  appropriations  of  1866  and  1867,  we  shall  need  an  appropriation  to  complete 
the  work  to  the  extent  and  capacity  planned  for,  of  $10,638. 

6. — Ashtabula  harbor,  oHio^(Sketch  F.) 

The  two  appropriations  for  this  in  1866  and  1867  amounted  to  the  sum  of 
$78,708  32.  The  plan  adopted  for  this  was  to — 1.  Thoroughly  repair  both  of 
the  old  piers.  2.  And  to  extend  them  to  twelve  feet  water  into  the  lake  in  par- 
allel lines,  doing  away  with  the  flare.  3.  To  dredge  between  old  piers  and  the 
extension  so  as  to  obtain  twelve  feet  water  throughout  below  lowest  staf^. 

Contracts  were  made  for  materials  and  labor  for  item  1,  about  the  1st  October, 
1866,  and  thorough  repairs  of  the  old  piers  upon  the  estimate  of  materials  and 
labor  for  the  work  first  made  will  cost,  including  10  per  cent,  for  contingencies, 
$11,838;  and  at  the  close  of  the  fiscal  year  ending  30th  June,  1867,  there 
had  been  expended  $5,944  03,  leaving  1st  July,  1867,  a  balance  on  hand  of 
$72,764  29. 

From  the  survey  made  by  W.  T.  Casgrain,  under  the  direction  of  the  super- 
intendent lake  survey,  in  May,  1865,  upon  which  plans  and  estimates  for  the 
improvement,  items  2  and  3,  were  based,  we  inferred  that  we  should  have  to 
dredge  in  shale  rock  between  the  piers,  also  on  the  outer  bar,  in  order  to  obtain 
twelve  feet  water  below  low  stage.  Much  time  was  spent  in  studying  plans  and 
estimating  for  such  a  condition  of  the  bottom,  and  it  was  upon  that  condition  that 
I  made  my  estimate  upon  which  Congress  appropriated  in  1867,  and  that  item 
3  was  advertised  for  proposals  May  17,  1867,  The  lowest  (and  there  was  onlj 
one)  bid  was  for  the  sand  $1,  and  for  shale  $2  75,  if  no  blasting  was  required; 
'  but  if  blasting  was  required,  $4  50  per  yard.  These  conditions  vitiated  the 
bid,  and  in  my  inspection  in  the  fore  part  of  June,  coming  to  the  opinion  that 
there  was  no  evidence  of  rock  exterior  to  the  old  piers  that  would  require  dredg- 
ing, I  ordered  borings  to  be  made  to  test  the  question.  These  borings  show 
that  we  shall  not  come  to  rock,  but  be  in  sand  for  the  whole  depth  of  twelve  feet 
below  low  stage,  from  A  in  the  sketch  for  450  feet  out  to  the  twelve  feet  depth 
of  water  in  the  lake. 

But  from  the  point  A,  as  we  go  interior  for  5Q5  feet  we  come  to  rock  that 
will  have  to  be  dredged  to  obtain  twelve  feet  water  for  the  harbor  between  the 
old  piers.     This  rock  is  overlaid  with  sand  and  gravel. 

Now  I  dare  not  dredge  the  interior  harbor  close  up  to  the  piers  to  twelve  feet 
depth  for  fear  of  undermining  these  old  structures.  I  think  they  were  mostlj 
laid  upon  the  sand  without  dredging  to  pose  them  upon  the  rock.  But  I  think 
we  can  safely  make  a  channel  sixty  feet  wide  in  the  middle  of  the  water-way 
to  the  required  depth  without  undermining,  and  as  the  new  extensions  are  to  be 
laid  on  a  level  bottom,  twelve  feet  water,  we  can  dredge  the  whole  space  between 
them  on  the  outer  bar  to  the  required  depth.  The  interior  dredging  to  sixty  feet 
width  will  be  sand,  2,763  cubic  yards;  gravel,  627  cubic  yards,  and  rock  3,892  cubic 
yards.  The  exterior  dredging,  including  dredging  to  lay  the  piers,  will  be  wnd, 
5,880  cubic  yards.  Since  the  examination  I  instituted  was  made,  in  June  last,  entire 
new  plans  and  estimates  have  had  to  be  made  differing  considerably  from  tbore 
made  upon  Mr.  Gasgrain's  survey.  I  estimated  upon  the  new  survey  the  pro- 
posed extension  of  both  piers  to  cost,  including  10  per  cent,  for  contingencies, 
$38,526 ;  and  the  dredging  inside  of  the  piers,  and  to  place  the  cribs  and 
to  remove  the  outer  bar,  including  10  per  cent,  for  contingencies,  $18,851: 
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hence  after  repairing  old  work,  item  1,  extending  the  piers  hy  new  work,  item 
2.  aod  dredging,  item  3,  we  shall  probably  have  lefl  about  $3,569,  requiring 
no  further  appropriation  to  be  made  for  this  work. 

7. — Grand  rivbr  harbor,  ohio — (Sketch  G.) 

Tbid  harbor  was  commenced  to  be  repaired,  under  the  appropriation  of  1864, 
upon  the  allotment  of  $10,000  at  first;  afterwards  increased  to  $24,453  24,  out 
of  the  general  appropriation  for  repairs  and  preservation  of  lake  harbors,  works 
not  requiring  to  be  done  by  the  lowest  bidder  after  advertising  for  matenals  and 
labor. 

There  was  a  difference  of  opinion  as  to  the  manner  and  plan  of  repairing  this 
work.  I  recommended  that  as  the  old  flaring  part  of  the  west  pier  from  "X" 
OQt  to  "Y"  was  breached  and  much  of  it  gone,  it  would  be  best  to  repair  that 
pier  out  to  "X,"  and  thence  carry  a  work  straight  out  parallel  with  the  old  east 
pier  for  an  equal  extent  of  the  flare.  I  was  ovenuled  in  this  and  ordered  to 
n^pair  the  whole  quite  out  to  **Y,"  and  to  repair  the  whole  of  the  east  pier 
which  was  done,  costing  $24,453  24 ;  all  this  out  of  the  appropriation  of 
1S64.  Of  this  amount  there  was  expended  in  the  forepart  of  the  fiscal  year 
commencing  July  1,  1866,  $8,443  60,  and  the  completion  of  the  repairs  of  the 
old  pier  to  their  outer  extremities  has  been  accomplished. 

Believing  that  we  could  remedy  the  evil  of  the  flare  by  extending  out  the 
east  pier  by  a  new  construction  in  a  parallel  direction  with  "X  Y,"  I  made 
plaus  and  estimates  for  doing  so,  and  the  sum  asked  for  was  appropriated  23d 
Joue,  1S66,  to  the  amount  of  $22,111  80. 

1  was  also  overruled  in  my  recommendation  as  to  the  direction  of  extending 
the  east  pier,  and  required  to  make  another  survey,  &c..  which  I  made  in  the 
winter  of  1867  on  the  ico.  The  result  of  this  survey  co\ifirmed  me  in  the 
opinion  that  theberft  plan  was  to  extend  the  east  pier  from  "E"  to  "E'"  around 
parallel  to  "X  Y"  of  the  west  pier. 

The  engineer  department,  however,  took  a  different  view  upon  the  question 
and  ordered  me  to  extend  from  "E"  straight  out  on  the  prolongation  of  the  old 
direction  of  the  east  pier,  and  called  for  an  additional  appropriation  of  $60,000, 
which  was  made  by  act  approved  March  2,  1867,  thus  making  available  the 
appropriations  of  1866  and  1867  for  the  extension  of  the  east  pier,  and  any 
other  improvements  that  may  be  required  for  this  work  the  sum  of  $84,453  24. 
The  work  of  extension  was  put  under  contracts,  materials  and  labor,  about 
20th  March,  1867.  Since  that  time  and  up  to  the  close  of  the  fiscal  year  ending 
30th  June,  1867,  there  has  been  expended  out  of  this  ($84,453  24)  the  sum  of 
$3,143  02,  leaving  available  at  the  end  of  that  fiscal  year  $81,310  22.  The 
coat  of  extending  the  east  pier  three  hundred  and  twenty  feet  will  be,  accord- 
ing to  the  contract,  including  10  per  cent,  for  contingencies,  $21,  631;  and 
after  this  is  done  we  shall  have  the  probable  available  sum  for  future  im- 
provements of  this  harbor,  (in  dredging  probably,)  $33,040  30,  requiring  no 
further  appropriation  at  present. 

8— Cleveland  haubor,  ohio — (Sketch  H.) 

The  sum  allotted  from  the  appropriation  of  18Q4  for  the  repairs  of  this  work 
vaj  820,000.  A  less  sum  than  this  from  that  appropriation,  however,  has 
Wen  applied  to  its  repairs,  being  only  $12,310  79.  Of  this  during  the  fiscal 
vear  commenciDg  July  1,  1866,  and  ending  June  30,  1867,  there  was  expended 
§1.949  27. 

Inasmuch  sjb  the  principal  part  of  the  east  pier  had  been  monopolized  by  a 
railroad  company,  it  was  decided  by  orders  from  the  engineer  department  that 
no  repairs  should  be  done  to  the  east  pier  at  the  expense  of  the  United  States, 
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In  my  former  reports  I  have  fully  set  forth  the  uses  and  abuses  of  this  pier,  all 
of  which  still  continues,  and  in  consequence  the  old  pier  is  fast  going  to  d^ 
struction.  The  plan  for  enlarging  this  harbor  was  settled  upon,  consii^ting  in 
an  extension  of  both  piers  out  into  the  lake  as  shown  in  the  sketch  in  red ;  and 
for  this  purpose  an  appropriation  was  made  by  act  approved  23d  JunCi  1866, 
of  $59,806. 

The  contracts  for  the  extension  were  made  about  the  10th  of  October,  18G6, 
for  materials  and  labor,  and  for  the  execution  of  the  work.  During  the  fiscal 
year  ending  June  30,  1867,  there  has  been  expended  out  of  the  appropria- 
tion, principally  for  materials,  $8,215  55.  Making  an  expenditure  out  of  thia 
and  of  the  appropriation  of  1864,  during  the  fiscal  year  commencing  Julj  1, 

1866,  and  ending  June  30,  1867,  of  $10,164  82.  The  amount  available 
July  1, 1867,  from  the  appropriation  of  1866,  was,  therefore,  $51,590  45.  The 
cost  of  the  extension  of  the  piers,  according  to  the  plan  and  upon  the  contracts 
made  will  be,  including  ten  per  cent,  for  contingencies,  $63,497.  Required, 
therefore,  to  complete  the  present  plan,  an  additional  appropriation  of  S3,69l. 

This  is  one  of  the  harbors  recommended  in  my  report  of  February  1, 1S67, 
as  entitled  to  the  consideration  of  being  improved  to  the  condition  of  allowing 
vessels  of  fourteen  feet  draught  to  enter  and  depart  at  all  times.  Should  this 
enlargement  of  capacity,  which  is  highly  desirable,  be  ordered,  there  will  be 
required  for  this  purpose  another  additional  appropriation  of  $38,622. 

9. — Black  river  harbor,  OHio^(Sketch  L) 

During  the  fiscal  year  commencing  1st  July,  1866,  and  ending  30th  Jane, 

1867,  there  was  expended  in  the  completion  of  the  repairs  of  both  of  the  old 
piers,  thoroughly,  to  their  outer  extremities,  the  sum  of  $10,334  88.  This  was 
all  from  the  appropriation  of  1864.  In  a  year  or  two  hence  there  will  prob&blv 
be  required  an  expenditure  for  stopping  holes  that  may  develop  themselves  in 
the  old  under-water  work  of  west  pier  of  some  few  thousands  of  dollars.  The 
rebuilding  of  the  outer  extremity  of  the  east  pier  has  much  improved  the  depth 
over  the  outer  bar  and  restored  the  harbor  to  a  condition  of  usefulness.  The 
appropriation  made  in  1866  of  $10,000  for  this  work  is  still  available  for 
the  future  repairs  above  alluded  to. 

10. — Huron  harbor,  ohio — (Sketch  J.) 

By  act  approved  June  23,  1866,  there  was  appropriated  for  this  work  the 
sum  of  $39,000.  The  plan  decided  upon  was  to  thoroughly  repair  both 
piers,  including  building  up  the  cribs  that  had  been  swept  away  from  the  ex- 
tremity of  the  east  pier.  After  duly  advertising,  contracts  were  entered  into 
for  materials  and  work  for  thia  purpose  about  the  3d  of  October,  1866;  the 
timber  was  all  to  have  been  delivered  by  the  10th  of  June,  1867.  The  con- 
tractor failed  to  furnish  all,  and  the  difficulty  was  made  good  by  advertising 
anew,  and  a  contract  was  made  for  it  with  the  lowest  responsible  bidder  on  the 
22d  of  June,  1867.  The  percentage  already  retained  from  the  first  contractor 
was  more  than  sufficient  to  make  good  all  loss  to  the  work  by  this  failure.  The 
amount  expended  out  of  the  above  appropriation  during  the  fiscal  year  com- 
mencing the  1st  of  July,  1866,  and  ending  the  30th  of  June,  1867,  was 
$10,960  24,  leaving  on  the  Ist  of  July,  1867,  available,  $28,039  76.  The 
cost  of  the  repairs  according  to  the  contracts,  including  ten  per  cent,  for  con- 
tingencies, will  be  about  $25,070  15,  which  is  less  than  the  appropriation  by 
$13,929  85.  No  additional  appropriation  will  therefore  be  required  for  this 
work. 
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11. — Vermillion  harbor,  ohio — (Sketch  K.) 

The  amonnt  appropriated  for  the  repairs  of  this  harbor  by  act  approved  June 
23, 1866,  was  $15,315  74.  The  piers  were  much  dilapidated,  and  seven  cribs 
of  the  lake  extremity  of  the  east  pier  have  been  breached  away.  The  plan  was, 
to  rebaild  these  cribs  for  their  whole  width,  and  for  the  superstructure  that  was 
to  be  rebuilt,  to  make  it  12  feet  wide  above  water,  and  ballast  by  filling  with 
stone  and  planking  over.  Contracts  for  the  material  and  labor  were  made  on 
the  10th  and  20th  of  October,  1SG6.  The  amount  expended  to  June  30,  1867, 
was  S11.987  16,  leaving  on  hand  July  1,  18G7,  only  $3,328  5S.  The  total 
cost  of  thoroughly  repairing  the  piers,  including  ten  per  cent,  for  contingencies, 
will  be  821,827,  costing  considerably  more  than  was  estimated  previously  to 
the  appropriation  being  made.  More  work,  however,  will  have  to  be  done  before 
exhausting  the  appropriation  than  was  originally  estimated  for. 

The  first  examination  was  made  as  well  as  it  could  be  under  the  circumstances, 
bat  other  damages  have  been  found,  by  a  more  critical  examination,  in  the  old 
nnder-water  west  pier;  and,  since  stopping  a  400  feet  breach  in  west  pier,  a  cut- 
ting away  of  the  shore  at  the  inner  extremity  has  occurred,  requiring  much 
work  to  secure  the  pier  there  against  destruction,  an  additional  sum,  either  by 
special  appropriation  or  out  of  the  general  fund  for  **  repairs  and  preservations," 
to  the  amount  of  $6,511.  With  this  I  think  we  can  have,  before  the  expiration 
of  the  present  summer,  the  work  fully  repaired.  But  if  this  is  put  off  to  another 
season  it  will  probably  cost  much  more,  owing  to  the  breaches  that  will  occur 
duiing  the  coming  winter. 

12. — Sandusky  city  harbor,  ohio — (Sketch  L.) 

For  this  there  was  appropriated  by  act  of  June  23,  1866,  the  sum  of  $38,580 
The  plan  decided  upon  was  not  at  first  to  construct  the  side  piers  P  P  seen  on 
the  sketch,  but  to  dredge  a  channel  400  feet  wide  across  the  narrow  outer  bar  to 
a  depth  of  12  feet  below  the  lowest  known  stage,  and  wait  for  the  effects  upon 
it,  and  aflerwards  to  decide  whether  the  piers  would  be  necessary.  Accordingly, 
after  duly  advertising  for  proposals,  a  contract  was  made  for  the  dredging  on 
the  12th  day  of  October,  1866,  to  commence  with  one  dredge  as  soon  as  the 
weather  would  permit.  The  weather,  however,  did  not  allow  of  dredging  in  that 
exposed  place  before  the  expiration  of  the  fiscal  year,  Juno  30,  1867.  The 
amount  expended  to  June  30,  1867,  was  only  $2  10,  leaving,  July  1,  1867, 
available,  $38,577  90,  and  no  additional  appropriation  needs  to  be  made  for  this 
until  after  the  effects  following  the  dredging  may  show  the  necessity  of  further 
appropriations. 

13. ScRVEY  and  IMPROVBMENT  of  SANDUSKY  RIVER,  OHIO. 

(See  map  of  this  river,  engineer  department.) 

By  act  approved  June  23,  1866,  an  order  was  made  for  a  survey  of  Sandusky 
river,  with  a  view  of  plans  and  estimates  for  its  improvement.  In  October, 
1S66, 1  had  the  survey  commenced,  and  completed  in  December  following,  cost- 
ing in  all  ^for  the  survey)  8468  90.  This  was  defrayed  out  of  the  appropria- 
tion for  "examinations  and  survey  on  the  northwestern  lakes."  The  maps  of 
the  survey  were  forwarded  to  the  engineer  department,  with  a  report  containing 
an  estimate  for  improving  by  dredging  between  the  town  of  Fremont,  Ohio,  and 
lilt'  Sandue^ky  bay,  December  4,  1866.  The  total  amount  of  dredging  estima- 
ted \\)x  the  improvement  of  the  river  in  seven  different  places  was  185,075  cubic 
Tarda  saudy  earth  to  be  excavated,  so  as  to  give  a  12  feet  channel  from  160  to 
200  feet  wide  at  the  various  places.  By  act  approved  March  2,  1867,  the  sum 
appropriated  for  the  improvement  was  $20,000.     In  May  following  advertise- 
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ments  were  issued  for  proposals  to  do  the  work.  A  favorable  contract  was 
made  for  it,  as  far  as  we  have  or  shall  obtain  the  means,  June  5,  1867.  The 
amount  expended  on  the  improvements  to  June  30,  1867,  was  $7  60,  leaving 
amount  available  July  1,  1867,  $19,992  40.  At  the  prices  in  the  contract  the 
improvement  of  all  the  places  will  cost,  including  ten  per  cent,  for  contingencies, 
$54,967.  Hence  to  complete  the  work  upon  this  plan  for  the  improvement  we 
should  require  an  additional  appropriation  of  $34,067. 

14. — ^Toledo  harbor,  ohio — (Sketch  M  ) 

By  acts  of  June  23  and  March  2,  1867,  the  sums  appropriated  for  this  im- 
provement amounted  to  $40,000.  The  plan  decided  upon  for  this  improvement 
was  to  dredge  the  channel  to  a  width  of  200  feet  and  to  a  depth  of  12  fett 
below  the  lowest  stage  from  buoy  No.  1  to  buoy  No  7  seen  on  the  sketch,  aa 
extent  of  4,800  feet.  Advertisement  was  published  inviting  proposals  August 
15,  and  a  contract  was  made  Octobeu  12,  1866,  to  commence  the  dredging  and 
continue  it  during  that  fall,  weather  permitting.  But  the  weather  did  not  allow 
dredging  to  be  done  so  late  in  that  season.  In  the  winter,  taking  advantage  of 
the  ice,  range  signals  were  erected  so  as  to  guide  the  dredge  in  its  work.  The 
dredging  commenced  the  27th  of  March,  1867,  and  up  to  the  end  of  the  fiscal 
year  (June  30,  J  867)  16,236  cubic  yards  were  raised  by  one  dredge,  tugged 
away,  and  dumped.  The  actual  number  of  working  hours  of  the  dredge  waa 
425.  The  number  of  days  on  which  the  dredge  was  prevented  by  bad  weather 
from  working  full  work  (ten  hours)  was  47,  and  by  the  breaking  of  the  ma- 
chinery, was  16.  Amount  expended  on  the  work  during  the  fiscal  year  ending 
June  30,  1867,  $4,564  62,  leaving  available  July  1,  1867,  $35,435  38. 

I  do  not  think  it  advisable  to  ask  at  present  for  an  additional  appropriation 
to  be  expended  in  this  particular  direction,  from  the  mouth  of  the  river  making 
such  a  short  turn. 

For  so  important  a  commercial  place  as  Toledo  is,  and  for  its  future  growth  of 
commerce,  the  improvement  should  be  one  commensurate  with  the  commerce  of 
the  place,  and  should  be  made  upon  a  scale  and  direction  adapting  it  for  refnge 
for  vessels  passing  up  and  down  the  lake  in  all  weather. 

This  is  one  of  the  harbors  I  recommended  in  my  report  of  Ist  February, 
1867,  as  worthy  of  being  made  so  a  vessel  drawing  fourteen  feet  could  enter  and 
depart  at  all  times,  and  estimated  that  it  would  cost  $469,664.  This  contem- 
plated a  channel  300  feet  wide.  The  plan,  however,  for  making  this  one  of  the 
very  best  improvements  would  be  to  prolong  the  river  straight  from  A  out  to  the 
fifteen-feet  water  in  the  lake,  in  the  direction  of  the  red-arrow  line  seen  on  the 
sketch,  and  dredge  a  channel  200  feet  wide,  which  would  be  about  four  m\\e& 
long,  and  to  a  depth  of  fifteen  feet,  using  the  materials  to  make  the  canal  banks, 
that  should  rise  five  feet  above  water  and  dike  the  sides.  But  to  obtain  a  close 
estimate  of  the  cost  of  such  a  work,  it  would  require  a  previous  examination 
and  survey,  with  borings  along  the  line.  From  my  personal  knowledge  of  the 
Maumee  river,  for  the  canal  and  adjacent  ground,  every  inch  of  which  I  have 
been  over,  I  am  satisfied  the  material  to  be  dredged  would  be  highly  favorable 
for  such  a  work,  and,  what  is  quite  as  important,  that  the  force  of  the  out-fiow 
of  the  Maumee  river  would  ever  keep  the  canal  free  from  depoAits.  I  do  not 
think  a  better  application  of  a  few  hundred  dollars  of  the  appropriation  for 
'* examinations  and  survey  of  the  northwestern  lakes''  could  be  made  than  to 
apply  it  to  the  examination  for  the  improvement,  herein  suggested,  through  the 
Maumee  bay. 

By  order  of  the  chief  engineer,  in  1863  and  1864  I  made  complete  8ur>'eya 
and  a  detailed  report,  and  selected  sites  for  the  temporary  works  for  military 
defences  of  the  harbor.  These  surveys  show  that  the  defence  of  the  bay  id 
easy,  and  may  be  made  very  perfect. 
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16. — MoNROB  HARBOR,  MICHIGAN — (Sketch  N.  •• 

By  act  approved  23d  Jane,  18G6,  there  wa?  appropriated  for  this  work 
$31,015  27.  The  plan  adopted  for  its  repairs  was,  let,  to  rebuild  the  outer 
breach  part  of  south  pier,  and  to  repair  the  decayed  and  broken  portion  of  the 
inner  parts  of  that  pier ;  2d,  to  repair  the  west  pier  thoroughly ;  3d,  to  construct 
a  new  work  of  300  feet  in  length  to  eonnect  the  inner  part  of  the  west  pier  with 
shore,  to  stop  a  dangerous  breach  that  had  been  opened  here  in  the  side  of  the 
canal,  allowing  sand  to  be  driven  through  from  the  lake  beach  into  the  harbor 
at  every  blow  from  the  northeast. 

It  required  much  labor  in  making  measurements  and  plans  and  bills  of  ma- 
terials to  fit  everything  to  the  old  work.  Borings  were  made  to  determine  how 
to  place  the  construction  of  the  new  work,  (item  3.)  After  duly  advertising, 
inritin^  proposaJs,  contracts  were  made  2d  October,  1866,  for  the  material  and 
for  doing  the  work.  The  delivery  of  materials  and  doing  the  work  were  pushed 
through  the  winter,  and  the  energetic  contractor,  W.  H.  MoLt,  taking  advantage 
of  the  favorable  condition  of  the  ice  which  covered  the  harbor,  all  the  exterior 
ttnder-water  work  of  item  1  was  securely  put  in  before  the  spring  thaw  came. 

Up  to  the  end  (30th  June,  1867)  of  the  fiscal  year  ihorc  had  been  expended 
S6,7G0  06,  leaving  available  Ist  July,  1867,  $24,255  21.  By  the  price  in  the 
contracts,  the  cost  of  completing  all  the  items,  1,  2,  3,  including  ten  percent,  for 
contingencies,  is  $12,484  36,leavinf',  after  completing  items  1,  2,  3,  $12,770  65, 
which  c«in  be  applied  to  the  harbor  hereafter,  as  circumstances  may  develop. 
No  additional  appropriation  seems  necessary  to  be  asked  for  at  present  for  this 
work. 

16. — St.  CLAIR  FLATb,  MICHIGAN — (Sketch  O. ) 

By  act  of  23d  June,  1866,  and  of  2d  March,  1867,  there  were  sums  appro- 
priated for  this  improvement  amounting  to  $230,000  ;  and  by  the  last  of  paid 
acts  Congress  fixed  the  plan  to  be  followed  for  the  improvement,  to  consist  of 
a  Htraight,  direct  ship  canal  from  sufficiently  deep  water  at  the  mouth  of  the 
south  pass  of  the  St.  Clair  river,  through  the  shoal,  to  sufficiently  deep  wafer 
in  Lake  St.  Clair,  an  extent  of  about  one  and  a  half  mile;  the  canal  to  be  300 
feet  wide  in  the  clear^  sides  to  be  diked  and  banked,  to  be  made  five  feet  above 
water  and  fifty-eight  feet  wide  on  top,  of  the  materials  to  be  dredged  oat  to 
make  the  water-way  thirteen  feet  deep  below  lowest  known  stage. 

After  receiving  orders  to  make  preparations  for  commencing-  the  work,  nd^ 
f^ertisements  were  published  inviting  proposals  for  furni&fhing  materials  and  doing 
the  work,  March  20,  1867.  Owing,  however,  to  my  absence  under  orders  from 
the  War  Department,  the  bids  were  not  opened  and  the  abstracts  of  them  made 
out.  90  as  to  decide  who  were  the  lowest  responsible  bidders  for  materials  find 
labor,  until  May  7,  1867.  A  difficulty  arose  in  awarding  the  contracts,  and  this 
wa«  not  allayed  before  the  expiration  of  the  fiscal  year,  30th  June,  1867,  so 
that  up  to  that  date  nothing  had  been  accomplished,  but  much  office  work. 

Amount  expended  to  30th  June,  1867,  $29  68,  leaving  available  Jst  July, 
1S67.  $229,970  32.  My  first  approximate  of  the  cost  of  the  work  was 
I4:?8,754.  As  yet  I  know  of  no  reason  why  this  estimate  should  be  enlarged, 
though,  when  we  come  to  exactly  locate  the  work  and  take  the  soundings  re- 
ferred to,  the  lowest  known  stage,  we  may  find  a  result  differing  somewhat,  in 
the  amount  of  dredging,  from  what  I  estimated  and  based  upon  the  survey  of 
lSo6,  made  under  the  direction  of  Captain,  now  Major  General,  Meade.  It  was 
Qpon  that  survey,  the  last  we  have,  that  I  made  my  estimate,  and  so  stated  in 
my  first  report,  August  13,  1866,  and  in  my  revised  report,  December  lu,  1866. 
Upon  that  basis,  therefore,  besides  what  was  available  tJuIy  1,  1867,  we  shall 
need  an  additional  appropriation  to  be  made  by  Congress  for  the  completion  of 
this  work  to  the  amount  of  $198,754. 

10  w         Vol.  ii 
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Notwitiistandiug  the  embariassment  ai'ising  to  preyent  putting  this  improve- 
ment in  opcr  tion  during  the  past  fiscal  year,  I  have  no  doubt  that  wo  Bball 
commence  active  operations  on  the  work  by  at  leapt  two  dredges  before  the  close 
of  September,  1867,  and  be  able  to  push  it  to  an  entire  cempletiou,  as  Congrc8« 
will  make  the  npedfiil  appropriations. 

17.— Saginaw  rivbr  M(5uth — (Sketch  P.) 

By  acts  23d  June,  1S66,  and  2d  March,  1867,  the  sums  appropriated  to  this 
highly  important  work  amounted  to  895,500. 

This  estimate,  it  is  to  be  borne  in  mind,  is  based  upon  a  survey  made  under 
the  direction  of  Captain  Macomb,  topographical  engineer,  in  1856,  without  rep- 
resenting the  character  of  the  bottom  to  be  dredged.  Advertisement  was  pub- 
lished inviting  proposals  lor  executing  this  work  August  28,  18G6.  A  favorable 
contract  was  made  5th  October,  1S66.  Owing,  however,  to  the  lateness  of  the 
season,  work  could  not  be  commenced  that  season,  and  the  time  for  completing 
the  work  to  the  :30th  November,  1868,  should  the  materials  to  be  dredged  prow 
hard.  The  plan  fixed  upon  was  to  dredge  a  channel  from  the  lower  reach  of 
the  river  proper,  straight  out  into  the  lake,  whatever  materials  might  be  found  in 
the  way,  for  a  width  of  channel  at  bottom  at  first  of  195  feet,  with  side  elopes 
of  two  horizontal  to  one  vertical,  and  to  a  uniform  depth  of  twelve  feet  water 
below  the  lowest  known  stage  of  water,  and  to  make  it  200  feet  wide  afterwards, 
as  we  could  obtain  the  means.  Taking  advantage  of  the  ice  during  the  winter, 
I  had  made  under  my  direction  a  complete  set  of  soundings  and  borings  into 
the  bottom  to  the  required  depth  for  dredging.  These  borings  developed  a 
remarkable  formati9n  of  earth. 

1  also  had  during  the  winter  the  channel  to  be  dredged  perfectly  located,  and 
ranges  on  the  mainland  erected  by  which  the  dredges  should  be  guided  in  making 
the  chaniicl  to  the  proper  width  and  alignment  and  the  '•  bench  mark"  e?t.ib- 
iished  for  the  lowest  stage  of  water,  by  which  the  depth  of  dredging  should  be 
regulated,  and  the  place  marked  for  dumping.  The  operation  of  dredging 
commenced  Slst  May,  and  on  that  day  a  furious  northeast  gale  suddenly  arose 
and  drove  the  large  dredge  ashore ;  owing  to  this  bad  luck  to  the  contractor 
and  the  bad  weather  it  was  not  until  the  12th  June  that  he  could  recommence. 

During  the  remaining  sixteen  working  days  of  thnt  month  there  were  dredged 
and  dumped  3,426  cubic  yards  of  very  hard  conglomerate  clay,  gravel,  and 
hand.  This  closes  the  operation  up  to  the  end  of  the  fiscal  year,  30th  June. 
1867.  I  am  gratified  to  find  that  notwithstanding  the  hardness  of  the  material, 
there  is  no  doubt  of  our  being  able  the  present  season  to  open  a  channel  before 
its  closie  of  navigation,  that  will  admit  vessels  of  ten  feet  draught,  running  through 
the  entire  length  of  the  new  cut.  The  portion  which  will  be  dredged  will  be 
to  the  full  depth  of  twelve  feet,  the  work  having  been  commenced  on  the  sum- 
mit of  the  bar  and  extended  both  ways.  One  of  the  most  powerful  machine?, 
and  the  best  adapted  in  the  United  States,  is  working  admirably  in  this  hard 
material,  sweeping  the  whole  width,  195  feet,  of  the  channel  and  to  the  full 
depth  at  a  swing,  leaving  the  bottom  as  even  as  a  house  floor.  Two  dredges  are 
at  work  and  each  performing  admirably,  giung  assurance  of  a  complete  succe.^^^ 
in  the  undertaking  of  the  opening  of  a  channel  which  before  we  commenced 
had  to  many  the  appearance  of  a  quixotic  effort,  but  which  now  begins  to 
challenge  admiration. 

The  amount  expended  to  tbe  30th  June,  1867,  was  $422  32.  The  portion 
dredged  not  having  been  paid  for  until  July,  comes  into  the  next  fiscal  year'« 
expenditure. 

Amount  available  let  July,  1807,  was  $95,077  68. 

As  yet,  1  have  no  evidence  of  its  costing  moro  than  I  estimated  in  my  last 
annual  report  to  complete  this  work.  I  do  not  therefore  ask  at  present  any 
additional  appropriation  for  this  work. 


REPORT    OF   THE    SECRETARY    OP   WAR.  147 

18.— Harbor  at  ausable  river,  michiuan — lake  huron— (Sketch  Q) 

After  this  was  placed  under  my  charge  I  found  it  necessary  to  make  a  tedious 
special  study  of  the  question.  The  survey  that  was  made  for  this  work  by  the 
lake  survey  assistant  was  defective  in  two  essential  points.  No  reference  was 
given  by  which  the  low  stage  of  water  at  the  mouth  of  the  river  could  be  com- 
pared with  the  stage  at  the  time  of  the  survey,  nor  was  there  a  bench  mark 
made  to  which  the  stage,  even  at  the  time  of  the  survey,  can  ever  be  identified. 
These  are  points  too  much  neglected  by  officers  and  assistants  of  our  corps, 
who  arc  intrusted  with  these  important  surveys,  and  the  officer  who  is  called 
upon  t4)  make  the  detail  plans  and  drawings,  and  bills  of  materials  and  the 
estimate  of  the  cost  of  the  work,  is  forced  to  grope  in  the  dark  for  the  proper 
data  to  work  upon. 

1  planned  a  work,  however,  for  a  ten- foot  harbor,  the  stage  of  reference  to  be 
fixed  hereafter,  and  it  was  approved,  and  advertised  inviting  proposals  May  14, 
1867.  and  reported  an  abstract  of  the  bids  received  June  11,  1867.  Owing  to 
contention  among  the  bidders  arising  from  a  difference  of  opinion  as  to  what 
should  be  the  construction  of  the  law  in  reference  to  the  principle  of  awarding 
coDtracts,  this  work  has  not  been  put  under  contract  up  to  30th  of  June,  1867. 
I  have  no  expectation  that  it  is  possible  to  obtain  a  sufficient  quantity  of  mate- 
riah  to  judiciously  commence  work  with  until  the  30th  of  May,  1868.  From  that 
time  forward  the  work  may  be  expected  to  be  as  rapidly  pushed  forward  as  the 
vpiy  UDfavorable  circumstances  attending  the  place  will  permit. 

By  act  approved  2d  of  March,  an  appropriation  was  made  for  this  work  of 
SoO,000,  and  all  of  this  was  available  1st  of  July,  1867. 

I  have  been  able  to  make  a  close  estimate  of  the  cost  of  completing  the  work 
upon  the  plan  fixed  upon  and  the  bids  from  responsible  contractors  for  furnish- 
ing materials  and  doing  the  work,  but  not  so  close  as  I  could  have  doi^e  had  tho 
faults  in  the  survey  not  been  perpetrated.  The  estimate  of  the  cost,  including 
ten  per  cent,  for  contingencies,  is  $69,367.  We  shall,  therefore,  need  an  addi- 
tional appropriation  to  complete  the  work  of  S  19,367.  This,  put  with  the 
150,000  already  available,  will  give  us  as  good  a  harbor  at  this  site  as  the  case 
admits,  but  which,  however  well  we  may  first  construct  it,  will  need  in  a  few 
years  much  dredging  from  the  enormous  quantities  of  sand  which  the  river 
brings  along  from  the  interior  into  the  lake  to  be  deposited  at  the  i  «outh. 

19.  Improvement  of  st.  mary\s  river,  iMichioan — (Sketch  R.) 

By  acts  of  23d  of  June,  1866,  and  2d  of  March,  1867,  tlie  sums  appropriated 
for  this  work  amounted  to  $100,000. 

After  fixing  upon  the  plans  for  expending  the  money  to  the  best  advantage 
for  the  large  and  increasing  commerce  that  is  to  be  benefited  by  the  improve- 
ment of  this  river,  proposals  were  invited  for  dredging,  August  23,  1866,  and  a 
favorable  contract  was  made  for  dredging,  (only  at  present,  however,  in  middle 
channel  Lake  George,  a  shoal  expansion  of  the  river,)  5th  of  October,  1866. 
The  work  was  to  be  commenced  as  soon  as  machines  could  be  taken  there  and 
completed,  either  by  November;  1867,  or  in  the  following  season  of  1868,  ac- 
cording to  the  softness  or  hardness  of  material  found  necessary  to  excavate  to 
obtain  a  channel  not  less  than  200  feet  wide  at  bottom,  and  of  a  uniform  depth 
^f  fourteen  feet  below  low. stage  at  middle  channel,  and  thirteen  feet  depth  at 
i'ides,  with  side  slopes  of  two  horizontal  to  one  vertical.  It  was  not  possible, 
'>wing  to  the  lateness  of  the  season,  before  the  contract  was  concluded  and  ap- 
proved, to  get  the  dredges  safely  into  position  before  the  22d  of  June,  1867. 
As  soon  as  possible  I  sent  my  assistant.  Captain  Ly  decker,  corps  of  engineers,  who 
^xed  the  range  signals  and  established  the  low- water  **  bench-mark "  to  guide 
the  dredges,  and  located  the  field  for  dumping.  On  the  29th  of  June  dredging 
commenced  in  good  earnest,  and  up  to  the  30th  of  June,  1867,  there  had  been 
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excavated  eighty  yards.  From  the  let  of  July,  1867,  onward  there  are  to  be 
two  dredges  at  work  day  and  night.* 

Disbursed  up  to  30th  of  June,  1867,  end  of  the  fiscal  year,  on  the  work, 
$4  56,  leaying  available  1st  of  July,  1867,  $99,995  44. 

I  have  seen  no  reason  since  sending  in  my  annual  report  for  fiscal  year  ending 
30th  of  June,  1866,  to  change  the  estimate  I  have  made  for  the  improvements 
of  the  several  places  requiring  work  to  be  done  in  this  great  river.  Therefore 
there  will  yet  remain  to  be  appropriated  to  complete  the  improvements,  includ- 
ing ten  per  cent,  for  contingencies,  $323,983. 

"20.  Summary  statement  for  the  fiscal  year  commencing  July  1,  1866,  and  ending 

June  30,  1867. 


Name  of  work  repaired,  Improved,  or  lurveyed 
for  improving. 


u 
w 

CO) 

II 

< 


•oau 

0 


•2 


8ea  waU,  Baffalo 

Buffalo  harbor,  New  York 

Dunkirk  liarbor.  New  York 

Erie  harbor,  Penney Ivania 

Conneant  harbor,  Ohio 

Ashtabula  harbor,  Ohio 

Orand  River  harbor,  Ohio 

Cleveland  harbor,  Ohio 

Black  River  harbor,  Ohio 

Huron  harbor,  Ohio 

Vermillion  harbor,  OLio 

Sandusky  City  harbor,  Ohio 

Sandu^ky  river  survey  and  improvement. 

Toledo  liarbor,  Ohio 

Monroe  harbor,  Mlciilgan 

6U  Clair  flutg,  Michigan 

Saginaw  river,  Michigan 

Ancable  harbor,  Michigan 

St.  Mary's  river,  Michigan 


$35,554  35 


5, 854  36 


8,443  60 

1,949  27 

10,334  88 


S«*  - 
B  tf  a 


$9,194  06 


6,214  91 
3, 134  81 
5,944  m 
3,  J43  02 
8  215  55 


10, 960  24 

11,987  16 

2  10 

*476  50 

4,564  62 

6,760  06 

29  68 

422  33 


4  56 


CO 

«£ 
6-5 

3fcl 

•M  S  eg 
®  u 


$46, 920  00 


48,584  00 
3:J,739  00 
10,638  00 


3, 691  00 


*  **  fee  ss 

»  e  C  S 

t  ►»    -'" 


6£ 


$30.CJOf '^' 
ij.ixirc' 

50.  OH"  I  ■< 
50,(1*1  iv 

63,4y7a' 


6,511  00 
34,' 967  66 


198  754  00 


19, 367  00 
323,983  CO 


25.  OOP  to 

9,839  14 

30.  IX)  OU 

19, 992  40 

35. 4r>  '^ 

5. 724  im 

250.000  00 

65,  CO  (* 
5fl,  «UW  IV 
60,000  00 


*For  survey.  $168  90;  for  improvement,  $7  60;  out  of  appropriation  "  Surveys  akd  examination  north- 
western  lakes.'* 

Remarks. — This  talile  does  not  contain  the  estimntos  for  adapting  Bnflfalo,  Erie,  Cleveland,  and  Toif do  :o 
vessels  drawing  fourteen  feet  of  water ;  for  these  additional  estimates  see  text  to  the  report. 


Of  course  it  is  understood  that  the  foregoing  report  makes  no  record  of  work 
done  or  expenditures  made  since  30th  of  June,  1867.  Since  that  time  a  W*^ 
amount  of  materials  have  been  delivered,  and  much  work  has  been  done  on  all  the 
works  that  were  put  under  contract  before  the  expiration  of  the  last  fiscal  year, 
all  of  which,  with  the  expenditure,  will  come  properly  in  place  in  my  next  annual 
report. 

I  have  the  honor  to  be,  very  respectfully,  your  most  obedient  servant, 

T.  J.  CRAM, 
Colonel  Engineers,  Brevet  Major  General. 

Major  General  A.  A.  IIumphrbys, 

Chiff  vf  Engineers  United  States  Army. 


*  In  Jnly  cue  dredgo  working  twenty-one  days,  and  two  three  days,  rolicvinjr  ^ach  otkor 
at  night,  raided  15.287  cubic  yards  soft.  In  August  two  dredges,  relieving  each  o^<>r  at  ntgbt, 
raised  32.561  cubic  yards  soft.  Number  of  hours  worked,  1,]69| ;  which  means  that  this  is 
tantamount  to  one  dredge  working  1  J69i  hours  to  raise  47,B4B  cubic  yards  soft  material  of 
that  chauuel  bed.— September  12,  J 867. 
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B  1. 

United  States  Engineer  Office, 

Detroit,  June  11,  1867. 

Sir:  I  have  the  honor  to  make  this  report  upon  the  contemplated  harbor  at 
Aasable,  Lake  Huron : 

J.  In  jovLT  order  of  28th  March  last,  aasigning  this  work  to  my  charge,  I  was 
directed  to  submit  my  views,  in  case  of  a  dissent  from  Colonel  Raynolds'  plan, 
for  this  work.  I  do  not  dissent  from  the  general  plan  as  to  direction,  extent  of 
piers,  and  width  of  channel •  way ;  but  I  respectfully  submit  that  a  ten-feet 
depth  of  water  for  this  harbor  will  cost  about  thirty  thousand  dollars  less  than 
to  make  a  twelve-feet  harbor,  as  proposed  and  estimated  for  by  that  officer.  All 
acquainted  with  that  place  are  of  opinion  that  this  will  be  ample  for  all  the 
trade  there.  And  owing  to  the  enormous  quantities  of  sand  away  up  in  the 
river,  and  the  other  causes  for  accumulating  deposits  at  the  mouth  of  the  harbor 
when  constructed  with  all  the  care  possible,  I  am  satisfied  that  to  maintain  even 
that  depth  (ten  feet)  we  shall  have  to  resort  to  dredging,  or  extend  the  piers 
indefinitely  beyond  the  present  proposed  limits.  A  bar  will  form  across  the 
mouth  in  a  few  years  after  constructing  the  piers.  The  lowest  bid  for  con- 
structiog  the  work  for  a  twelve-feet  harbor  is  $82,892  72 ;  the  lowest  bid  for 
constructing  the  work  for  a  ten-feet  harbor  is  $58,037  37.  Which  depth  shall 
be  adopted  ? 

II.  I  have  advertised  and  received  proposals  for  each,  as  will  be  seen  by  the 
accompanying  advertisement,  and  bids  have  been  put  in  according  to  the  adver- 
tisement, more  especially  according  to  the  classifications  (see  last  paragraph  of 
advertisement)  of  work  or  labor  and  of  materials,  as  shown  on  the  abstract  of 
bids  herewith  sent.  To  this  classification,  which  is  in  harmony  with  the  law 
making  the  appropriation,  we  must  adhere,  if  we  expect  to  hold  the  bidders  up 
to  the  proposals,  and  successfully  accomplish  the  work  to  good  advantage. 

For  the  materials :  class  1,  round  piles;  class  2,  sawed  timber  and  lumber; 
class  3,  all  kinds  iron  material. 

For  the  labor  or  work :  class  A,  dredging  to  place  cribs,  framing,  boxing, 
bolting,  placing,  driving  piles  in  their  corners,  superstructure,  filling  the  cribs 
with  stone,  slabs,  and  brush,  framing,  fitting  joist,  plank,  &c. ;  class  B,  dredg- 
ing channel  between  piers  and  just  above  piers  in  the  river. 

For  each  class  of  materials  the  lowest  bidders  are  Carkin  &  Kimball,  No.  3. 
For  class  A,  labor  or  work,  the  lowest  bidder  is  H.  M.  Mixer,  No.  5.  For  class 
B,  labor  or  work,  the  lowest  bidder  is  Hasbrouck  &  Gonro,  No.  4. 

Observe  :  Henry  M.  Loud,  No.  8,  in  bis  bid  for  the  whole,  set  class  1  (round 
piles)  lower  than  No.  3  did,  but  No.  8  bid  for  the  whole  or  none.  It  will  be  seen 
by  ihe  abstract,  for  either  a  twelve  or  a  ten -feet  depth  of  harbor,  the  above- 
named  are  the  lowest  bidders. 

I  have  to  request  the  proper  instructions  from  the  proper  authority  to  make 
the  contracts  with  Nos.  3,  4,  5,  as  above  named.     I  also  request  to  be  informed 
whether  to  contract  for  a  twelve-feet  or  a  ten-feet  harbor. 
Very  respectfully,  your  obedient  servant, 

T.  J.  CRAM. 
Colonel  Engineers,  Brevet  Major  General, 

Major  General  A.  A.  Humphreys, 

Chief  of  Engineers  United  States  Army. 

P.  S. — ^For  a  twelve-feet  harbor  we  have  proposals  for  constructing  the  same 
length  of  piering  and  planking  it  over,  $31,861,  less  than  estimated  for  by 
Colonel  Baynolds.  This  is  the  result  of  a  more  economical  plan  for  cribs,  and 
QBing  slabs  and  brush  to  some  extent,  and  less  stone  than  proposed  in  hiB 
estimate. 
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To  Contractors, 

Office  Lake  and  River  Harbor  Improvements, 

Detroit  J  No.  Ill  Griswold  street. 

Written  and  sealed  proposals  for  furnishing  materials  and  doing  the  work  \riil 
be  received  at  this  office,  addressed  to  the  undersigned,  until  the  3l8t  of  May, 
1867,  for  constructing  the  piers  and  dredging  for  a  harbor  at  the  mouth  of  Aosa- 
ble  river,  Lake  Huron,  Michigan. 

Materials  required. 

Glass  1. 

240  round  white  oak  piles,  12  inch  middle  diameter,  30  feet  Ion 

Class  2. 

1,  560  side  timbers,  sawed,  12  by  12,  30  feet  long. 
120  side  timbers,  sawed,  12  bj  12,  32  feet  long. 
360  side  timbera,  sawed,  12  by  12,  20  feet  long. 

2,  656  cross  timbers,  sawed,  12  by  12,  16  feet  long. 
1,  020  crib- bottom,  sawed,  8  by  12,  16  feet  long. 

52  brace  timbers,  sawed,  8  by  8,  9  feet  long. 

210  scantling,  sawed,  3  by  4,  14  feet  long. 
1,  260  boards,  sawed,  1  by  12,  20  feet  long. 

900  joists.  Hawed,  2  by  12,  9§  feet  long. 
1,661  covering  plank,  sawed,  2  by  12,  16  feet  long. 
The  total  amount  of  the  sawed  stuff,  1,436,920  feet,  board  measure. 

Glass  3 

1,455  bars  1-inch  square  iron,  16  feet  lon^,  77,115  pounds. 
Wrought  spikes,  6  inches  long,  420  pounds. 
Wrought  spikes,  4  inches  long,  2,057  pounds. 
lOd.  cut  nails,  120  pounds. 

Glass  4. 

2, 180  cords  rubble  stone,  measured  in  cribs. 
840  cords  of  slab. 

840  cords  of  brush,  measured  under  a  pressure  of  132  pounds  to  the  top  ot 
the  cord,  after  being  put  in  the  crib. 

State  the  price  per  pile  for  class  1. 

State  the  price  per  thousand  feet,  board  measure,  all  sawed  stuff,  class  2. 

State  the  price  per  pound  for  the  iron,  per  pound  for  the  spikes,  per  pound  f<»r 
the  nails,  class  3. 

State  the  price  per  cord  for  stone,  also  for  slibs,  also  for  brush,  class  4. 

The  government  rceerves  the  right  of  diminishing  the  above  quantities  shoaM 
it  be  decided  to  make  a  ten  instead  of  a  twelve  feet  harbor. 

The  timber  to  be  of  white  oak,  white  or  Norway  pine,  all  sawed  truly  and 
squarely  to  dimensions  stated,  from  good  live  timber,  and  to  be  free  from  rotten 
knots,  splits,  shakes,  and  other  defects  tending  to  impair  its  durability  or 
strength.  One-fourth  of  the  piles  and  limber  to  be  delivered  on  or  before  the 
1st  day  of  July,  1867,  and  for  four  months  in  instalmentfi  of  one-eighth  monthk 
thereafter  during  navigation,  and  all  of  the  remainder  on  or  before  the  30th 
April,  1868. 
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Work  to  be  done  under  water. 

There  are  60  cribs  30  feet  long,  14  or  16  feet  wide,  to  be  placed  in  10  or  12 
f(pet  depth  of  water,  on  a  sand  bottom,  where  the  average  depth  of  water  is  now 
about  six  feet;  the  total  length  of  both  piers  to  be  1,800  feet;  a  pile  is  to  be 
driven  in  each  crib-corner,  and  the  cribs  to  be  filled  with  brush,  slabs,  and  stones, 
in  proportions  to  be  given.  The  amount  of  dredging  to  place  the  crib?  in  12  fec*t 
water  is  4,433  cubic  yards. 

After  constructing  the  two  lines  of  piers,  45,121  cubic  yards,  to  make  a  twelve 
feet  harbor,  is  to  be  dredged  out  from  between  the  piers  and  up  the  river  imme- 
diately above  the  piers.  The  earth  to  be  dredged  as  all  sand.  In  the  cribs 
there  will  be  about  94,0S0  running  feet  of  twelve  inch  square  timber,  and  about 
28,5^0  feet,  board  measure,  of  boards  and  scantling  in  the  cribs.  St^te  the  price 
in  the  bid  for  dredging  per  cubic  yard  to  place  the  cribs.  State  the  price  in  the 
bid  for  framing,  fastening,  boring,  and  bolting,  and  putting  in  place  the  cribs  per 
running  foot  of  timber  so  framed  and  put  into  the  cribs.  State  the  price  per 
M  feet,  board  measure,  for  fitting  and  fastening  in  scantling  and  bottom  boards. 

The  above  amounts  of  work  to  be  done  will  be  about  one-sixth  less  should  a 
10  feet  instead  of  a  12  feet  harbor  be  made. 

Work  to  be  done  in  superstructure  above  water. 

There  will  be  1,800  running  feet  of  pier  work,  14  or  10  feet  wide,  and  four 
timbers  high,  above  the  tops  of  the  cribs  and  surface  of  the  water,  and  to  be  filled 
with  stones  and  covered  with  plank  spiked  down  to  the  joists,  which  are  to  be 
grained  and  spiked  into  the  cross  tif'S.  State  the  price  in  the  bid  for  fra  ing 
and  fastening  the  superstructure  per  running  foot  of  timber,  of  which  there  will 
be  about  22,684  running  feet  in  the  superstructure.  State  t^  o  price  for  joining 
and  spiking  in  the  joists  and  fitting  and  spiking  on  the  covering  plank  per 
thousand  feet,  board  measure,  of  which  there  will  be  about  70,5*52  feet  board 
measure. 

Bidders  are  cautioned  to  conform  strictly  with  the  manner  above  <]:iven  in  pro- 
posing their  prices,  botli  for  the  items  in  the  classes  of  materials  and  for  the  items 
of  work  specified. 

The  time  for  completing  all  the  work  will  be  extended  if  required  by  the  con- 
tractor until  the  fall  of  1868. 

It  is  highly  desirable  that  the  furnishing  of  all  claBses  of  materials  and  doing 
all  the  work  should  be  under  one  contract. 

The  doing  of  all  the  work  and  furnishing  all  the  stoiie,  slabs,  and  brush,  must 
be  done  by  one  contractor,  though  he  may  not  furnish  all  other  materials. 

T.  J.  CRAM, 
Colonel  Cotps  Engineers,  Brevet  Major  General, 
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Abstract  of  bids  for  furnishing  materiaU   and   doing  the  work  at  Avsabie 
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Nnmo  and  residoncci  of  bldditni  nnd  bondsmen. 


Maaafactnred  materialB  bid  for. 


ClaM  1. 
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a 
s 
o 


BiicKu»     Bro«.,    AuKable.    Mich. ;     Standart 
Bros..  Detroit,  bondsmen. 


James    McQUl,    Aiibubh*,    Mich.     No  bornlH- 
men  offered  in  bid. 

Carkln  Sc  Kimball,  East  Suginaw,  Mich.    No 
bondsmen  offered  in  hid.  • 

Hatibrouck  &,  Conro,  Milwaukee,  Win. ;    A.J 
Goodrich,   Chicago,  M.   B.    Mfdbnry,    Mil- 
waukee, bondsmen. 

H.  M.  Bfixer,  Monroe.  Michitran  :  N.  M.  Brookd,  ' 

Detroit,  J.  M.  Sterling,  Monroe,  bondsmen.  1 
Alex.  McDonell  &  Co.,  Hamilton,  C.  W.    No  [ 

bondsmen  offered  in  bid. 
Harvey  P.  Piatt,  H.  F.  Stock,  Toledo,  Ohio;  ,. 

A.  C.  McNairy,  Henry  M.  Clafiiin,  bondsmen. 
Henry  M.  Loud,  Detroit^  whole  or  none.     No  1 

bondsmen  offered,  but  good  promised. 
Loud,  Priest  Sc  Gay,  Detroit.    No  bondsmen  I . 

offered,  but  good  promised. 


Per  pile. 
W.  oak,  $8 ;  h. 
pine,  $5 ;  w.  o. 
$l,i»2(>;   pine, 
$1,200. 
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Clan  3.— All  kinds  of  iron 
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Per  lb.        Perlh.  Pfrlk 


3  53 
840  00 


Per  M. 

$15  90  i       $0  05.9 
16,  rm  46  '  3,  974  94 
1,«KX5.648  ft.  7 

$20,  $20. 112  96.    4,715  30 
98.872  ft.  $16. 
$1,581  9.5. 

18  00  6 

19,881  36  '  4.041  CO 
18  00  8 

19,881  36 


$0  C8  1 1  n: 

1!«  16  I  »^  43 

10  !       !J 
247  71  I  9  60 


17  90 
19,  770  90 

17  90 
19,770  90 
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5, 3??8  80  •  247  70  12  iJrt 


Abstract  of  bids  for  furnishing  materials  and  doing  thettork 


Name  and  rosideuce  of  bidders  and  bondsmen. 


Work  and  labor 


Class  A.' 


Fillinir  cribs  and  m-K-rstnictare— 
1,047  cords  stone  -,  (KX)  cords  slabs 
or  brush. 


I 


Backus  Bros.,  Ausablej  Mich. ;  Standnrt  Bros..  Detroit,  Mich., 

bondsmen. 

James  McGiM,  Ausable.  Micii.   No  bondsmen  offered  in  bid 

Carkin  &  Kimball.  Eat^t  Saginaw,  Mich.    No  bondsmen  offered 

in  bid. 

Hflsbrouck  Sc  Conro,  Milwaukee ;  A.  Goodrich.  Chicago,  M.  B. 
Medbury,  Milwaukee,  bondttmen. 

H.  M.  Mixer,  Monroe,  Mich. ;   N.  W.  Brooks.  Detroit,  J.  M. 
Sterling,  Monroe,  bondsmen. 

A.  McDonell.  Hamilton,  C.  W.    No  bondsmen  offered  In  bid 


H.  P.  Piatt.  H.  S.  Stock,  Toledo,  Ohio;  A.  C.  McNairy,  Henry 

M.  Clafflio.  bondsmen. 
H.  M.  Loud,  Detroit,  (whole  or  none.)  No  bondsmen  offered,  but 

good  promised. 

Loitd,  Priest  Sc  Guy,  Detroit.   No  bondsmen  offered,  but  good 


promised. 


P^  cord. 


Stone.  $13  00 :  $12, 564  00 
Stone.  $17  90;  slabs,  $1  40;  bra«h. 

$4  40.     Stone,  $17.799  00;  sJabt, 

$840  00 ;  bmsb.  $2,640  00. 
Stone.  $18  00;  slabs,  $3  00;  brash. 

|3  00.     Stone,  $18,846  00 ;  slabs. 

$1,800  00  brash. . 

Stone,  $10  25 :  slabs,  $1  50;  bnnh. 

$1  25.     Stone,  $10,731  75;  slab*. 

$900  00 ;  brash,  $750  00. 
Stone,  $14  00;  slabs.  $5  00;  brasb. 

$4  00.     Stone.  $14,656  00 ; 

$3,000  00 ;  brash.  $3,400  00. 


Stone.  $13  90;   slabs,  $2  90;  brasb. 
$2  9C.     Stone.  $14,553  30 ;  slabs,  i 
$1,740  00;  brash, .  1 


I 


I 


All  below  must  necessarily  be  alaiMed  together,  as  all  work 


III 
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Rnrr,  Lake  Huron,  harbor,  Jbr  a  depth  of  ten  J'etl  Mote  ordinary  low  u-aler. 
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at  AiuoiU  Rierr,  Lake  Huron,  harbor,  ^.-r-Continued, 
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AbitTactofbidaforfurnuJiingmateriahand  doing  theKorkatAmtabhnvtr, 


Mmnotof  torwl  maleiiiill  bid  for. 

Claul.             CluiS. 

'    15 

i    1  IS. 

I  p 

Bw'kDt  llnm,,  Aofublr,  Hfrh. ;  filHndHft  Bfli... 
DMroil,  bondiuii-n. 

Ptr  pilr.       1        Prr  M. 
W.o.k>00;!              IK  50 
h.plD«.i30oJ       31,53»'74 
w,o«k,«191»d 
h.pb.c,tl300.1 



f"." 

C»rkii.&Kliiibii!l.i;Bil8aetoaWuMlct.    No 
Hnibrouck  1,  Conro.  Milvrnnkcf,  yili.    A. 

H.  M.  Ml.er,  M™™,.  Midi.    N.  M.  Brwk^ 
Delrolt.  J.  M.  Hwrllnj.  Monnw.  BondnincD. 

A.  HcUoDfll.  Hsislllon,  C.  W.    Ko  bondi- 
DiFnofforodlnbld. 

U.  P.  PUU,  H.  T.  Siotk.  Toledo.  Ohio.    A.  C. 
UcNoiry,  Hunry  M.  Cluffllo.  bondamsn. 

n.  IL  LoDil,  Delroll.  (»bole  or  Donr.)     No 

960  0o'fjb'm,50li4. 
1,  IIHOO           22,030  99 

t10S,9 
4,502  M 

5,343  9.1 
4,578  90 

^?. 

1    -'■*°*  '^^ 

Ahtlraft  of  bids  for  furnithing  matcriah  and  doing  ti 


H.CIumm.  boDdaoi. 
M.  Lond.DelroLl,  (wi 
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— '-^^•— "»-'™""- 

a,  IW  c'ofda  slonp  :  "moV 
orbranh. 

Pit  rarit 

,  Mich.    No  Wndnn™  ot^rnd  in  bid 

I  RliKlnllw.  .MIrh.    \0  bocdeoli^n  ottittvA 

MIIWDDkefi;  A.  (loodhrb.Chktgo,  U.  H. 
.  bgndimfn. 

Hlmir,  (1300:  * 
Bumr.  $l7  90i  <1aK  tl  4 

»no.     sion^.  JB.oaat 

11. 1711(10;  bni.h.|a,C9« 
Slnop.  (tPOO:  alnbn  13  0> 
WOO.    8Wn^   t39,240(X 

Mich. ;  N.  W.   ltr.<oka,  IXtlroll.  J.  M. 

Slnni^  i\l)      :  lUbD.  II  M 
tig.-!.      r..on«.  •£1.345  OC 

•1,2110  00;  bniab-tinso 
6'»at-.  tunOi  iiHbi;  tjoo 

(4  00.     Rionr.   t30..'UO  01 
|4,30O0O;bIlllh.nMd 

whole  or  dOn».)  Nobondamcnol^Md.LlH 
No  boudamen  a<reKd.  bul  good  protDlacd 

8ionf.(1.190i   al>b>.K» 
13  90.     RloDf,  130.303  (K 
|a,43GO0ibrMh.  R4.1I. 
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StroH,  harbor,  Jbr  a  depth  of  12  Jl.  Mote  ordinary  low  teater,  crib-plan  No.  '. 
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ct  Attable  RiMr.  Lake  Huron,  harbor,  ^.— Continned. 

tk»iBrt„dMror. 
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T.  J.  CBAU,  Cat.  Ei-g 
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B  2. 

Umtbd  Statbs  Enginber  Opficb, 

June  15, 1867. 

General  :  Since  my  letter  of  June  11  with  abstract  of  bids  Ausable  harbor 
was  forwarded,  recommending  awards  to  Garkin  &  Kimball  (bid  3)  for  classes 
1,  2,  3  ;  to  H.  M.  Mixer  (bid  5)  for  class  A,  and  to  Hasbrouck  &  Gonro  (bid  4) 
for  class  B,  trouble  arises  and  comes  from  a  practical  attempt  to  carry  out  that 
construction  of  the  law  which  supposes  we  may  award  to  a  contractor  who  has 
been  the  lowest  bidder  for  each  class  of  material  or  labor.  Garkin  &  Kimball 
(3)  consent  to  contract  for  classes  1,  2,  3,  being  the  lowest  for  each;  Hasbroack 
&;  Gonro  (4)  consent  to  contract  for  class  B,  being  the  lowest.  Bat  Mixer  (bid 
5)  declines  to  contract  for  class  A,  though  he  was  the  lowest  bidder,  on  the 
ground  that  he  bid  for  the  whole  or  none.  I  have  called  upon  the  next  lowest 
bidder,  Alex.  McDonell  &  Go.  (No.  6)  for  class  A;  they  say,  "Nay,  we  bid  for 
,  the  whole  or  none."  I  have  called  on  the  next  lowest  bidder  for  class  A,  H,1L 
Loud,  (No.  8;)  he  says,  **I  bid  for  the  whole  or  none,"  and  declines  taking  A. 
I  have,  therefore,  upon  this  system  of  class  contracting,  no  alternative  but  to 
call  on  the  next  lowest  for  A,  Hasbrouck  &  Gonro,  (bid  4.)  If  I  do  call  on 
them  I  have  no  doubt  they  will  accept.     You  will  see  they  bid  for  the  whole. 

Now  let  us  figure  up : 
Garkin  &;  Kimball  get  classes  1,  2,  3,  costing  the  United  States  —  $21, 378  26 

Hasbrouck  &  Gonro  get  class  B,  costing  the  United  States 7, 974  08 

Hasbrouck  &  Gonro  (if  we  give  it  to  them)  class  B,  costing  the 

United  States 33,  708  45 

Total  cost  of  the  work  by  class  contract  system 63,  060  79 

Now  let  us  glance  at  the  abstract : 

Mixer's  bid  for  the  whole  straight  through  (No.  5)  is  lowest $57,  880  37 

H.  M.  Loud's  bid  for  the  whole  straight  through  (No.  9)  is  next  lowest  03,  279  91 
McDonell  &;  Go.'s  bid  for  the  whole  straight  through  (No.  6)  is  next 

lowest ...    65,  455  20 

It  is  therefore  seen  by  the  class  system  that  the  work  will  actually  cost  more, 
by  $5,180  42,  than  it  would  if  we  gave  the  cont«*ict  to  Mixer,  who  is  the  lowest, 
for  the  entirety.  In  other  words,  while  we  are  banving  by  the  class  system,  by 
picking  here  and  there  froni  the  bids,  to  save  from  the  bidders,  we  are  absolutely 
robbing  the  government  in  the  present  case  of  $5,180  42,  which  is  more  than 
ten  per  centum  of  the  appropriation.  Suppose  by  some  time  next  week  I  may 
coax  McDonald  (the  excellent  Scotch  mechanic)  to  consent  to  take  A.  Tbia 
coaxing  little  becomes  the  dignity  of  the  government,  when  there  are  bo  many 
good  contractors  who  promptly  come  forward  and  bid  upon  the  common-sense 
system  for  the  entirety.     It*  he  consent,  however — 

Garkin  &  Kimball  get  classes  1,  2,  3 $21,  378  26 

Hasbrouck  &  Gonro  get  class  B 7,  974  08 

McDonald  (if  he  can  be  coaxed)  gets  A 28,  043  74 

Total 57,  396  08 


This  is  lower  than  Mixer's  lowest  bid  by  S484  29.  We  should  have  three 
contractors,  fifteen  contracts  to  be  written  out,  six  bonds,  nine  bondsmen.  And 
when  Garkin  &  Kimball  deliver  classes  4i  2,  3,  they  will  claim  to  be  paid  and 
be  quit.  Who  then  takes  the  risk  and  pays  the  storage  and  custodianship  of 
these  materials  until  ihey  are  put  into  the  work  ?     These  are  items  of  expense, 
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and  there  will  be  extra  expense  besides  on  account  of  inspection,  all  far  more 
than  $484  29.     But  I  have  no  expectation  McDonald'  will  accept  of  A 

Let  ns  now  consider  the  legality  of  awarding  the  entirety  to  Mixer,  (bid  No. 
5.)  who  is  the  lowest  responsible  bidder  for  the  whole  work. 

Thifl  harbor  appropriation  comes  undei;  the  act  approved  March  2, 1867.  In 
section  two  it  reads:  "Provided  that  no  contract  shall  be  made  except  after 
pnblic  advertisement  for  proposals,  in  such  form  and  manner  as  to  secure  general 
notice  thereof,  and  the  same  shall  only  be  made  with  the  lowest  responsible  bidder 
therefor.*'  Now  1  admit  there  is  some  ambiguity  as  to  what  substantive  noun 
the  compound  pronoun  "therefor"  refers  to.  If  we  go  back,  however,  in  the 
section,  we  shall  find  that  it  undoubtedly  meant  to  refer  to  that  part  of  the  pre- 
ceding proviso  where  it  says,  "  and  the  money  appropriated  by  this  act  sl^all  be 
so  applied  as  to  complete  or  make  the  nearest  approximation  to  completing  the 
vork  for  which  each  specific  appropriation  is  maae."  1  believe  that  "  therefor" 
refers  particularly  to  the  work,  and  generally  to  the  whole  substantives  in  the 
sentence  quoted ;  and  the  word  work  in  the  present  application  means  the  entire 
harbor  at  Ausable.  Look  at  section  two,  act  approved  23d  June,  1866,  and  it 
will  be  seen  the  same  interpretation  is  meant  in  this  respect  for  the  second  sec- 
tions of  both  acts. 

Now  it  is  certain  that  Mixer's  bid  for  the  work  (the  entire  harbor)  if  accepted 
will  enable  us  to  reach  further  towards  completing  the  work  than  we  could 
by  awarding  to  Carkin  &  Kimball  and  to  Hasbrouck  &  Conro,  by  the  sum  of 
§5,180  42.  It  seems  to  me  the  law  will  only  be  fully  complied  with  by  con- 
tracting wiih  Mixer  for  the  whole,  instead  of  awarding  to  Carkin  &  Kimball 
classes  1,  2,  3,  and  to  Hasbrouck  &;  Conro  classes  A  and  B. 

Section  3  says :  "  There  shall  be  separate  proposals  and  separate  contracts 
for  each  work;"  also, "  separate  contracts  for  each  class  of  material  or  labor." 
In  my  judgment  the  latter  clause  does  not  mean  there  shall  be  separate  con- 
tractors for  each  class,  but  that  in  making  out  the  instrument  or  writing  denom- 
inated articles  of  agreement,  there  shall  be  specified  or  contracted  for  in  the  writ- 
ing the  classes  of  material  or  labor  separately,  which  is  tantamount  to  separate 
contracts  for  each  class  of  material  or  labor. 

I  believe,  however,  that  separate  contractors  might  be  contracted  with  for 
classes,  provided  their  joint  sums  or  bids  should  be  less  than  the  lowest  for  the 
whole  work.  As  would  be  the  case  if  Mixer  would  accept  A,  allowing  Gar- 
kin  &;  Kimball  to  have  1,  2,  3,  and  Hasbrouck  &  Conro  B,  for  then  the 
work  would  cost  $52,693  96,  less  by  S5,1S6  41  than  Mixer's  bid.  Since 
Mixer  and  McDonald  &  Co.  decline  the  awards  for  A,  and  under  the  inter- 
pretation of  the  law,  as  I  view  it,  having  now  examined  it  in  all  its  bear- 
ings upon  these  questions,  I  feel  it  my  duty  as  a  faithful  officer  to  withdraw  my 
recommendations  of  awards  in  my  letter  of  June  11,  and  now  to  recommend 
that  the  whole  be  awarded  to  H.  M.  Mixer. 

I  do  not  see  how  else  we  can  fully  comply  with  the  law,  and  at  the  same  time 
do  justice  to  the  bidders. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

T.  J.  CRAM, 
Colonel  Engineers,  Brevet  Major  General. 

Uajor  General  A  A.  Humphreys, 

Chief  of  Engineer 9 1  U.  S.  Army. 
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B3. 

Enginbrr  Dbpartmknt, 

WatMngim,  May  16,  IS 
t-lH  :  The  enclosed  leltor  of  the  7th  instant  from  Brevet  Major  General 
Cram,  r'nited  Slates  iirrny,  colonel  of  engineera  in  charge  of  the  improve 
of  the  St.  Glair  fiats,  Micliigan,  is  rcapectfully  eubmitted,  with  an  abstract 
the  bids  received  in  accordance  with  the  printed  copy  of  the  advertieenn'i 
pendcd  lliereto,  invitiag  proposals  for  fnrnishing  materials  and  for  execntii 
work,  including  dredging  of  the  channel. 

General  Cram  recommend)!  that  the  contract  be  awitrdcd  to  John  Broi 
Thorold,  Ciinada  West,  for  the  execution  of  the  entire  work. 

It  will  be  observed  by  reference  to  the  abstract  that  the  lowest  bidde 
materials  and  labor  are  respectively  as  follow?  : 

John  Brown,  Thorold,  Canada  Weet. — For  piles,  sawed  and  hewn  ti 
and  for  framing  and  putting  in  all  eawed  and  hewn  timber  embraced  in 
one  to  fourteen,  inclusive,  of  "  materials  required"  and  item  four  of  "  work 
done"  under  the  advertisement. 

Detroit  Bridge  and  Iron  Workt  Company,  Detroit. — For  one  incb  roan' 
nut  and  screw  and  two  washer  bolts,  items  fifteen  and  sixteen  of  advertiBC 
H.  M.  Mixer,  Monroe,  Michigan. — For  bar-iron  for  drift  bolts,  items  i 
teen,  eighteen,  and  nineteen  of  advertisement. 

Bvhl,  Ducharme  i(  Co.,  Detroit,  Michigan. — For  spikes,  items  twent; 
tweuty-one  of  aiivertisement. 

George  P.  Sanborn.  Milioaukee,  Witconiin. — For  dredging  channel,  ite 
of  "  work  to  be  done." 

R.  A.  Conolly,  Chicago,  Illinois. — For  prepaiing  and  driving  round 
item  two  of  •'  work  to  be  done." 

W.  W.  ^  E.  T.  WiUiams,  Manlius,  Kern  York.—Tot  preparing  and  d 
sheet  piles,  item  tbrec  of  "  work  lo  be  done,"" 

It  is,  therefore,  recommended  that  the  contracts  for  each  class  of  materit 
labor  be  awarded  lo  the  parties  enumerated,  they  being  the  loweHt  bidders 
,c.po,i,iblo) 

It  is  admitted  that  it  would  bo  convenient  and  advantageous  to  awai 
contract  to  the  lowest  bidder  for  the  entire  improycment,  but  this  course  ' 
be  setting  aside  the  true  intent  of  the  law,  which  provides  for  separate  con 
for  each  class  of  material  and  labor. 

Again,  by  awarding  the  contracts  separately  it  will  be  observed  that  thct 
gHte  of  the  lowest  bids  amounts  to  the  sum  of  33T0,73<)  50.  Wherea 
Brown's  bid  is  $411,027  55,  an  excess  of  nearlj-  $41,000  over  the  aggreg 
llie  lowest  bids,  and  for  the  item  of  dredging  alone  bis  bid  is  in  excess  $:>0,0 
It  will  be  observed  that  llie  proposals  are  for  the  execution  of  the  whol 
ject.  whereas  the  appropriation  has  been  made  for  the  execution  of  only  on 
of  tlie  project. 

It  is.  therefore,  recommended  that  contracts  be  entered  into  only  for  so 
of  the  malerinl  as  may  be  advantageously  used  in  executing  the  plan  of  ini[ 
ment  or  opf  may  be  justified  by  the  amonat  of  the  funds  available — iia 
S230,0p0,  leaving  Buflicien  t  of  theappropriationfoTcoutracting  for  work  to  be 
including  dredging. 

Any  oiber  course  would  result  in  procuring  a  large  nmount  of  material 
out  means  of  putting  it  in  place  until  Congress  should  make  a  further  i 
priation. 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Chief  o/"  Engineers,  Major  General  Volitnit' 
Hon.  E.  M.  Stanton,  Secretary  of  War. 
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Detroit,  Maff  7,  lb'67. 

SlB :  I  send  herewith  an  abstract  of  all  the  bids  on  a  lar^e  sheet,  with  a 
printed  copy  of  my  advertisement  for  the  materials  and  work  for  ship  canal 
Across  the  St.  Clair  flats. 

Eleven  contractors  camo  forward  and  bid  for  furnishing  all  materials  and 
doing  all  the  woik  :is  per  my  request  in  printed  advertisements;  all  these,  how- 
ever, bidding  according  to  the  laws  requiring  bids  separately  for  each  kind  of 
material  and  for  each  kind  of  work.  Twenty-five  more  bidders  bic^  partially, 
j*oir.e  for  furnishing  piles,  some  for  the  timber,  and  others  for  the  iron,  materials, 
&c.  Those  who  bid  for  furnishing  all  materials  and  doing  all  the  work.  I  col- 
late from  the  abstract  as  follows  : 


Names  of  bidders  and  residence. 


11.  M.  Mixer,  Monroe,  Michip^an 

Ledlie  &  Corse,  Chicago,  lUioois 

Ilarvpy  P.  Piatt,  Toledo,  Ohio 

Walton  &,  Fuller,  Detroit,  Michigan,  and  Springfield,  Massachusetts 

John  BrowD,  Thorold,  Canada  West 

Wjlllaras  &  Smith,  Manlius,  New  York 

K.  A.  Conolly,  Chicago 

Fox  &  Howard,  Chicago , 

Hasbrouck  Sl  Conro,  Milwaukee 

Bart  &,  Glasby,  East  Saginaw   Michigan ^ 

(Jeorgo  P.  Sanborn,  Milwaukee 


Total  amount  of 
bids  for  all  ma- 
terials and  all 
work. 


$480, 394  61 
497, 187  40 
551,118  02 
514,  -252  96 
411,627  55 
482, 206  87 
453, 398  58 
476,  ('63  33 
463, 675  59 
466,574  14 
420, 894  53 


The  estimate  of  the  probable  cost,  as  seen  in  my  report  of  December  10,  1866, 
upon  which  Congress  directed  this  plan  to  be  adopted,  is  $428,754. 

Two  of  the  above  bids  are  below  my  estimate.  The  contractors  making  these 
bids  are  acknowledged  to  be  the  most  experienced  in  similar  work  of  all  the 
others  who  have  come  in  competition  with  them.  Mr.  Brown  is  the  lowest 
bidder,  and  is  represented  as  eminent  in  experience  and  abundant  in  means  and 
every  way  highly  responsible.  He  is  the  contractor  who  dredged  for  the  Wel- 
land  canal.  Ue  is  the  same  who  secured  last  season  the  contracts  for  Saginaw 
and  St.  Mary's  rivers.  I  have  no  hesitation  in  recommending  the  contract  for 
the  St.  Clair  flats  to  be  given  to  him  on  the  above  bid,  and  request  the  approval 
of  the  proper  authority  and  instructions  to  forthwith  make  the  contract  with 
him. 

My  absence  at  Baltimore  so  long,  under  the  orders  of  the  War  Department, 
ha?  put  me  back  some  iweuty  days  in  everything. 

There  should  be  only  one  contractor  on  such  a  work,  tor  all  work  and  matsrial. 
Very  respectfully,  your  obedient  servant, 

T.  J.  CRAM, 
Colonel  Corps  Engineers^  Brevet  Major  General, 
Major  Genera]  A.  A.  Humphreys, 

Chief  of  Engineers. 
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To  Contractors. 

Office  Lake  Harbor  Improvements, 

111  Griswold  street,  Detroit,  Michigan. 

Written  and  sealed  proposals  for  furnbhing  materials  and  doing  the  work  will 
be  received  at  this  office,  addressed  to  the  undersigned,  until  the  10th  day  of 
April,  1867,  for  constructing  a  straight  ship  canal  from  the  mouth  of  South 
Pass  directly  across  the  St.  Clair  flats,  300  feet  wide  and  13  feet  deep,  below 
lowest  stage  water,  to  be  diked  with  piles  and  timber  on  each  side  for  its  whole 
length  to  a  height  of  five  feet  above  water,  and  the  earth  dredged  oat  to  form 
the  canal  to  be  put  into  the  dikes  and  beyond  them,  so  as  to  form  the  canal 
banks  even  in  height  with  the  dikes  and  of  uniform  width  on  top,  and  having 
an  outer  slope  going  off  into  the  lake  water  of  two  horizontal  to  one  vertical. 
For  further  details  of  construction,  bidders  are  informed  that  they  must  be  in 
person  at  this  office,  where  models,  drawings  and  specifications  can  be  seen 
and  all  explanation  given. 

MATERIALS  REQUIRED. 

1.  Five  thousand  one  hundred  and  eighty  rock  elm  or  white  oak  straiglit 
round  piles,  12  inches  at  least,  exclusive  of  bark,  in  diameter  at  the  middle,  and 
not  less  then  28  feet  long. 

2.  Sixteen  thousand  four  hundred  bheet  piles,  4  by  12,  sawed,  18  feet  long, 
white  oak,  rock  elm,  hard  or  white  pine,  that  will  drive  well  without  8pliUin<r. 
width  may  vary  from  10  to  12  inches,  giving  an  equivalent  amount  in  board 
measure  to  what  12  inches  in  width  would  ^ive  for  the  total  amount. 

3.  Eight  hundred  and  sixty-four  stringers,  5  by  6,  sawed,  20  feet  long,  hard 
pine. 

4.  Eight  hundred  and  sixty-four  water-sills,  8  by  9,  sawed,  20  feet  long,  bard 
or  white  pine. 

5.  Eight  hundred  and  sixty-four  water  sills,  6  by  12,  sawed,  20  feet  long,  hanl 
or  white  pine. 

6.  Eight  hundred  and  sixty-four  binders,  4  by  6,  sawed,  19  feet  long,  hard 
or  white  pine. 

7.  Eight  hundred  and  sixty-four  fenders,  S  by  12,  sawed,  20  feet  long,  white 
oak  or  hard  pine. 

8.  Eight  hundred  and  sixty-four  front  caps,  12  by  12,  sawed,  20  feet  long. 
heart  of  wbite  oak  or  of  hard  pine. 

9.  Eight  hundred  and  sixty -four  back  caps,  8  by  8,  sawed,  19  feet  long,  hard 
or  white  pine. 

10.  One  thousand  bix  hundred  and  forty  front  sidings,  10  by  12,  sawed,  20 
feet  long,  hard  or  white  pine. 

11.  One  thousand  eight  hundred  and  twenty -two  front  sidings,  10  by  1:^. 
saw^rd,  18  feet  long,  hard  or  white  pine. 

12.  One  thousand  six  hundred  and  forty  rear  sidings,  8  by  12,  sawed,  20  feet 
long,  hard  or  white  pine. 

13.  One  thousand  eight  hundred  and  twenty-two  rear  sidings,  8  by  12,  sawed, 
18  feet  long,  hard  or  white  pine. 

14.  Six  thougand  four  hundred  and  ninety-five  cross- ties,  S  by  10,  sawed,  14 
feet  h'Ug,  hard  or  white  pine  or  white  oak. 

The  sawed  stuff  will  amount  to  3,684,278  feet  board  measure.  The  round 
piles  to  be  of  best  quality  of  timber,  all  saw^d  stuff,  to  be  squarely  and  truly 
sawed  to  the  dimensions  stated,  of  good  live  timber,  and  to  be  free  from  rotten 
knots,  splits,  shakes,  or  other  defects  teuvling  to  impair  its  durability  or  strength. 

State  tlic  price  in  the  bids  for  furnishing  item  L,  per  pile  delivered  ;  state  the 
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price  in  tbe  bids  per  tbotiBand  feet  board  measnre,  for  fttrnishing  all  the  sawed 
stuff  delivered,  tbe  place  of  delivery  being  at  tbe  mouth  of  tbe  South  Pass,  near 
"Jerry's  ranch." 

15.  Two  thousand  five  hundred  and  ninety  one-inch  round  iron  nut  and  screw 
(and  two  washers)  bolts,  27  inches  long  from  outside  of  head  to  point  of  screw. 

16.  Two  thousand  five  hundred  and  ninety  one-inch  round  iron  nut  and  screw 
(and  two  washers)  bolts,  25  inches  long  from  outside  of  head  to  point  of  screw. 

NoTB. — ^Tbese  bolts  may  probably  have  to  be  varied  from  one-half  to  one 
inch  in  length  to  suit  variations  in  thickness  of  pile. 

17.  Six  hundred  and  forty-eight  bars  one-inch  square  iron,  12  feet  long,  for 
drift-bolts,  25,754  pounds. 

18.  Six  hundred  and  forty-eight  bars  one-inch  square  iron,  14  feet  long,  for 
drift-bolts,  30,046  pounds. 

19.  Five  thousand  eight  hundred  and  twenty-eight  bars  one-inch  square  iron, 
16  feet  long,  for  drift-bolts,  308,837  pounds. 

20.  One  thousand  seven  hundred  and  twenty-four  pounds  ten-inch  wrought 
Bpikes,  half  inch  in  diameter. 

21.  Sixteen  thousand  nine  hundred  and  forty-four  pounds  eight-inch  wrought 
spikes,  three- eighths  inch  in  diameter. 

The  iron  for  the  bolts  and  spikes  to  be  of  the  bes^.  quality. 

State  the  price  per  pound  for  furnishing  and  delivering  items  15  and  16. 

Sratethe  price  per  pound  for  furnishing  and  delivering  items  17,  18  and  19. 

State  the  price  per  pound  for  furnishing  and  delivering  items  20  and  21. 

The  place  of  delivery  being  the  same  as  above  stated. 

One  sixteenth  part  of  each  class  of  the  twenty -one  foregoing  items  to  be  de- 
livered on  or  before  the  Ist  of  July  next,  and  the  remainder  in  instalments  of 
one  sixteenth  for  every  month  thereafter  during  navigation  until  all  shall  have 
been  delivered. 

Whoever  receives  the  contract  will  be  required  to  furnish  two  responsible  in- 
dorsers  in  a  bond  of  indemnity  to  the  United  States  to  tbe  amount  of  twenty 
per  cent,  of  the  total  value  of  the  materials  contracted  for. 

State  in  tbe  bids  the  names  in  full,  and  residence  of  the  bondsmen. 

WORK  TO  BE  DOXB. 

1.  The  average  depth  of  water  all  along  where  the  canal  is  to  be  made  was 
6  feet  2^  inches  last  November,  and  nowhere  less  thau  3^  feet,  allowing  scows 
to  work  with  facility  everywhere  on  and  about  the  site. 

The  average  thickness  of  the  stratum  or  prism  of  earth  to  be  excavated  be- 
tween the  dikes  is  6  feet  9  J  inches ;  the  mean  lift  to  raise  it  to  the  surface  of  the 
vater  is  9  feet  7  inches.     The  length  of  the  canal  is  to  be  8,200  feet. 

Borings  show  earth  easy  of  dredging  and  good  for  driving  the  piles;  should  it 
be  found  bard  to  drive  through  the  upper  crust,  dredging  will  be  done  along 
where  the  dike.^  are  to  stand,  to  a  sufficient  depth  to  allow  the  piles  to  be  driven 
to  the  depth  of  24  feet  below  the  surface  of  the  water  for  the  round  and  17  feet 
for  the  sheet  piles. 

Earth  to  be  dredged  from  between  the  dikes  and  put  into  the  dikes  and  into 
the  canal  banks  beyond,  so  as  to  make  them  into  proper  shape  as  described, 
61S,280  cubic  yards;  probable  amount  to  be  dredi^ed  to  ease  the  driving  of  the 
piles,  35,000  cubic  yards.  State  the  price  per  cubic  yard,  measured  in  the 
natural  bed  or  cut,  for  so  dredging  and  placing  the  earth.  Also,  state  the  price 
per  cubic  yard  measured  in  the  dikes  and  banks  for  so  dredging  and  placing 
the  earth. 

2.  State  the  price  for  preparing  and  driving  the  round  piles  per  pile. 

3.  State  the  price  for  preparing  and  driving  the  sheet  piles  per  pile. 

11  w Vol.  ii 
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4.  State  the  price  for  fraxnlDg  and  patting  in  place,  according  to  plans  and 
specifications  to  be  learned  in  this  office,  all  the  sawed  timber,  per  mnning  foot 
of  timber  of  each  size  measured  in  the  works,  there  being  4  hj  6,  16,416  rnnniDg 
feet;  of  5by6, 17,280  running  feet;  ofSby  8, 16,416;  of  8  by  9, 17,280;  of  8  by 
10,  90,930;  of  6  by  12,  17,280;  of  8  by  12,  82,876;  of  lOby  12,  65,596;  of 
12  by  12,  17,280— mill  measure;  in  all  341,354  lineal  feet. 

The  framing  is  exceedingly  simple ;  all  can  be  done  with  the  adze,  hand-Baw 
and  auger.  For  every  bolt  to  be  driven,  a  hole  must  be  previously  bored  to  a 
depth  equal  to  the  length  of  the  bolt.  A  dovetail  is  to  be  cut  on  each  end  of  the 
croBs-ties,  and  corresponding  notches  in  the  embracing  timbers.  In  the  ranniug 
timber  work  the  ends  of  the  siding  timbers  are  to  abut,  not  lap,  except  the  caps, 
fenders  and  water-sills,  which  are  to  join  by  halving.  In  each  sheet-pile  three 
spikes  are  to  be  driven  without  splitting,  which  will  require  previous  ooriDg. 

It  is  highly  desirable  that  one  contractor  should  be  fortunate  in  pnttine  in  his 
bids  so  as  to  secure  to  himself  the  contract  for  furnishing  all  materials  and  doing 
all  the  work.  The  doing  of  all  the  work,  however,  to  be  under  one  contractor,  if 
bids  justify.  The  act  of  Congress  making  the  appropriation  requires  bids  to  be 
received  and  contracts  made  for  each  class  of  materials  and  for  doing  the  work 
separately,  and  it  may  happen  that  he  who  ^ts  the  materials  may  not  get  the 
contract  for  the  work.     The  lowest  responsible  bid  secures  the  contract. 

It  is  pertinent  to  remark  that  from  the  beginning  of  the  work  at  South  Pass, 
to  the  completion,  all  the  machinery  and  work  will  be,  in  almost  all  weather,  per- 
fectly protected,  nor  will  any  hindrance  arise  from  passing  vessels  or  rafts,  which, 
until  the  new  channel  shall  be  completed,  will  follow  the  old  crooked  route  across 
the  fiats.     These  circumstances  are  of  great  consideration  to  the  contractor. 

The  rule  which  has  already  been  stated  in  reference  to  bondsmen  and  indemnity 
for  materials  applies  to  the  contract  for  doing  the  work.  Bidders  will  be  par- 
ticular to  follow  the  instructions  herein  contained  in  writing  out  their  proposals. 
Time  for  completing  the  work,  on  or  before  the  spring  of  1869. 

T.  J.  CRAM, 
Col.  Carps  Engineers,  Bvt,  Maj.  Gen.  U.  S.  A., 

Sup*t  Harder  and  River  ImprovemenU, 


B  4. 

Enoinbbr  Dbpartmbnt, 

Washington,  May  21,  1867. 

General:  Your  letter  of  the  17th  instant,  with  abstract  of  proposals  for  work 
at  St.  Clair  flats,  was  submitted  to  the  Secretary  of  War,  with  recommendationa 
from  this  department,  which  have  been  approved  by  him.  You  will  therefore 
proceed  to  award  the  contracts  to  the  lowest  responsible  bidders  "for  each  cla« 
of  material  and  labor,"  as  provided  for  in  the  third  section  of  the  act  approved 
March  2,  1867,  upon  their  furnishing  the  requisite  security  for  the  faithful  per- 
formance of  the  same. 

It  will  be  seen  by  reference  to  the  abstract  of  proposals,  that  the  lowest  bid- 
ders for  materials  and  labor  are  respectively  as  follows : 

John  Broicn,  Thorold,  Canada  West, — For  piles,  sawed  and  hewn  limber, 
and  for  framing  and  putting  in  all  sawed  and  hewn  timber  embraced  in  item:»  L 
to  14  (inclusive)  of  "  materials  required,"  and  item  4  of  "  work  to  be  done,"  under 
the  advertisement. 

Detroit  Bridge  and  Iron  Works  Company,  Detroit, — ^For  1-inch  round  iron 
nut  and  screw  two-washer  bolts,  items  15  and  16,  advertisement. 

H,  M.  Mixer,  Monroe,  Michigan. — ^For  bar  iron  for  drift  bolts,  items  17,  IS, 
aiid  19,  advertisement. 
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BMt  Dwcharme  if  Co.,  Detroit,  Michigan. — ^For  spikes,  items  20  and  21, 
adrertlsement. 

George  P.  Sanhom,  Milwaukee,  Wisconsin. — ^For  dredging  channel,  item  1 
of  work  to  be  done. 

R.  A,  ConoUy,  Chicago,  Illinois. — ^For  preparing  and  driving  ronnd  piles, 
item  2  of  work  to  be  done. 

IT.   TFI  and  E.  T.   WiUiams,  Manlius,  New  York. — ^For  preparing  and 
driying  sheet  piles,  item  3  of  work  to  be  done. 

Yon  will  enter  into  contracts  only  for  so  much  of  the  material  as  may  be  ad« 
yantageooslj  used  in  executing  the  plan  of  improvement  to  the  extent  practic- 
able with  the  appropriations  made  for  it,  namely,  $230,000,  leaving  sufficient  of 
that  Bum  for  the  contract  for  work  to  be  done,  including  dredging.  Any  other 
coarse  would  result  in  procuring  a  large  amount  of  material  without  the  means 
of  patting  it  in  place  until  Congress  should  make  further  appropriation* 
Yerv  respectfnllv,  vour  obedient  servant, 

A.  A.  HUMPHREYS, 
Brig.  Gen,  and  Chief  of  Engineers,  Maj.  Gen.  Volunteers. 

Brevet  Major  Gren.  T.  J.  Gram,  U.  S.  A., 

Colond  of  Engineers,  Detroit,  Michigan* 
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Mickigan. — Ship  canals  Hraighi  cut. 
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Michigan. — Ship  canal,  straight  cut — GontiDaed. 
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I  oertuy  this  to  be  s  tma  abftmet  of  the  original  bida. 


T.  J.  CRAM, 
Ootond  of  Enginuri^  Brevet  M<^or  General  U.  S.  A, 
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B6. 

United  States  Engineer  Office, 

Detrait,  June  11,  1867. 

General  :  Id  justice  to  the  engineer  department  I  admit  that  the  ahstract 
of  bids  sent  with  mj  letter  of  May  7th  last  recommended  the  award  for  all 
materials  and  work  to  John  Brown.  Bid  No.  12  was  made  out  in  ihis  office,  in 
a  manner  which,  with  an  omission  of  facts  not  then  known,  but  since  discovered, 
may  have  misled,  and  been  the  cause  of  the  engineer  department  letter,  May 
21,  being  sent  to  me,  to  the  end  of  awarding  contracts  for  the  canal  to  seven  (7) 
different  persons.  The  letter  seems  to  take  it  for  granted  that  the  seven  named 
will  take  the  respective  contracts  for  the  several  items  specified. 

We  shall  see  how  far  such  a  supposition  may  be  realized.  I  have  made  out 
a  corrected  abstract,  and  classified  the  work  and  materials  in  accordance  with 
what  I  regard  a  proper  construction  of  the  law  in  reference  to  this  particular 
work.  This  abstract  I  desire  to  replace  the  one  I  before  sent,  and  to  have  tliat 
returned  to  my  office.  I  transmit  the  corrected  one  as  my  final  official  return 
herewith.  As  to  awarding  the  iron  to  bid  No.  1,  (H.  M.  Mixer,)  bid  No.  12 
(John  Brown)  is  as  low  as  Mixer's,  and,  besides,  Mixer  declines  upon  the 
honest  ground  that  he  bid  for  the  ''whole  or  none."  As  to  awarding  the  nnt 
^and  screw  washer  bolts  and  bar  iron  (round)  to  Detroit  Bridge  and  Iron 
Works  Company,  (bid  No.  15,)  it  will  be  seen  that  Brown*s  bid  for  these  Is  as 
low  as  bid  No.  15,  and  as  that  company  expresses  indifference  to  receiving  the 
contract,  on'  the  ground  of  risk  and  inconvenience  of  delivering,  I  see  good 
reasons  for  awarding  it  to  John  Brown. 

As  to  awarding  the  contract  for  spikes  to  Buhl,  Ducharme  &  Co.,  (bid  No. 
14,)  it  will  be  seen  that  Brown's  bid,  No.  12,  is  as  low  as  Buhl,  Ducharme  & 
Co.'s  bid  for  these  spikes ;  and  as  Buhl,  Ducharme  &  Go.  express  indifference 
to  the  contract,  on  account  of  risk  in  sending  (to  a  place  where  they  or  the 
government  have  no  storehouse)  kegs  of  the  articles,  there  seems  good  reason 
to  award  the  contract  to  Brown  for  the  spikes.  The  iron  -bolts  and  spikes  con- 
stitute one  "  class  "  of  material,  and  by  making  a  contract  for  it  with  Brown 
we  comply  with  the  law  in  awarding  this  class  of  material  to  him,  who  is  the 
lowest  bidder  for  all  in  the  class. 

As  to  awarding  the  contract  to  R.  A.  Conolly,  (bid  No.  19,)  his  bid  was  for 
the  whole  or  none,  so  understood ;  besides,  though  he  might  be  a  responsible 
bidder  for  the  whole  straight  through,  he  is  not  a  responsible  contractor  for 
driving  these  piles,  as  would  be  required,  at  S2  each,  under  an  isolated  job, 
apart  from  the  rest  of  the  work  he  bid  for.  Such  a  price  is  unreasonable,  nor 
would  he  take  the  contract  for  driving  alone.  On  account  of  unreasonableness, 
article  104G  Army  Regulations,  Revised,  tells  us  that  part  of  the  bid  which  refers 
to  driving  the  piles  should  be  rejected ;  and,  besides,  there  is  another  reason  : 
much  dredging  will  have  to  be  done  to  facilitate  the  driving.  Who  does  this, 
if  an  independent  contract  be  made  for  the  driving  alone  1  The  troth  is,  we 
can't  separate  the  dredging  from  the  rest  of  the  work  of  putting  in  the  wood- 
work of  the  dikes,  and  afterwards  securing  them.  This  is  a  reason  for  putting 
the  driving  of  the  piles  and  all  other  work,  including  the  dredging,  nnaer  one 
class,  designated  Glass  A  in  the  abstract.  Each  and  every  reason  just  assigned 
would  apply  to  every  bid  below  85  per  pile  for  driving,  if  we  award  for  driving 
alone,  independently  of  the  other  work  to  be  done.  Hence,  we  can  only  regard 
Brown's  bid  as  the  lowest  we  can  take  to  make  a  contract  upon,  and  we  can  do 
that  only  upon  the  ground  of  his  having  the  award  of  all  other  work.  Brown's 
bid  is  the  lowest — I  may  say,  the  only — bid  for  driving  the  round  piles  that  we 
can  hope  to  contract  for. 

In  regard  to  driving  sheet-piling,  precisely  the  same  reasons,  each  and  evcry» 
apply  to  them  as  for  the  round  piles,  and  more  besides.    These  cannot  be 
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driren  and  spiked  in  a  job  disconnected  with  sawed  timber-work  of  the  dikes, 
Xo  person  could  be  induced  to*  take  a  contract  for  doing  it  (unless  be  has  tbe 
contract  for  tbe  whole  work)  at  any  reasonable  price.  Brown's  is  the  lowest 
reasonable,  responsible  bid  that  the  preparing,  drivingi  and  spiking  can  be  done 
far,  and  that,  too,  in  connection  with  other  work.  What  does  the  preparing 
mean  ?  Brown  was  the  only  one  of  the  contractors  who  examined  tue  model 
and  could  take  in  all  the  measuring ;  who  had  the  wit  to  di8C9ver  that  the  sheet- 
piles  would  have  to  be  jointed  with  a  plane  on  both  edges.  Now,  to  joint  an 
oak  stick  on  both  edges,  eighteen  feet  lon^,  twelve  inches  wide,  and  four  inches 
tbick,  is  no  small  job.  Williams  bid  for  U\e  award  of  all  he  bid  for,  or  none, 
(bid  No.  16.)  He  therefore  declines  the  contract,  virtually,  for  driving  sheet- 
piles,  and  the  same  is  the  case  with  every  other  bidder  unless  he  can  have  the 
whole  he  bid  for  awarded  to  him. 

We  now  con^e  to  the  question  of  awarding  the  dredging  to  George  P.  San- 
bom,  Milwaukee,  (bid  No.  32.)  In  relation  to  this  bid  there  is  considerable 
to  be  said.  Some  days  after  sending  my  letter  of  May  7,  with  the  abstract  of 
bids,  I  discovered  that  this  was  a  fraud,  which  had  I  known  when  I  opened  the 
bids  I  would  have  rejected  in  toto,  and  it  should  never  have  appeared  on  an 
abstract  of  mine.  The  evidence  of  this  piece  of  sharp  practice  became  con- 
clusive some  days  since.  Gonro  (who  bid  No.  21)  drew  up  bid  32,  signed 
Sanborn's  name,  and  put  it  in,  not  for  Sanbord  to  get  the  contract,  but  for  Has- 
brouck  &  Gonro  to  get  the  dredging,  provided  their  bid  (No.  21)  should  fail  to 
be  the  lowest.  It  proves  that  Sanborn  was  a  "straw,"  used  by  Gonro  to  obtain 
for  Hasbrouck  &  Gonro  the  advantage  of  two  bids  to  each  of  their  fellow  bid- 
ders having  one ;  and  this  was  all  unknown  to  me  until  since  the  abstract  was 
made  out  and  my  letter  of  7th  May  was  sent.  I  find  that  Sanborn  used  to  be  a 
bookkeeper  to  Gonro,  and  knows  no  more  about  constructions  than  the  most 
inexperienced.  Gonro  has  seen  me  twice  since,  and  acknowledged,  when  I 
charged  him  with  perpetrating  the  trick,  that  he  did  it  so  as  to  secure  to  him- 
self the  dredging  in  case  his  bid  (No.  21)  should  fail  to  secure  the  whole. 
There  never  has  been  a  word,  verbally  or  in  writing,  from  Sanborn  to  me,  claim- 
ing the  contract  or  acknowledging  the  bid,  or  conferring  any  authority  for 
Conro  to  use  his  (Sanborn's)  name  in  a  manner  which,  without  such  written 
authority,  is  tantamoimt  to  a  forgery.  I  stamp  this  "  straw"  bid  (No.  32)  as  a 
transaction  worthy  of  a  trickster.  Gonro,  first,  on  seeing  that  Brown,  for  the 
entirety  was  the  lowest,  went  and  proposed  to  Brown  to  take  him  (Gonro)  in  as 
partner  on  Brown's  bid.  Brown's  reply  was  that  "  the  contract  had  not  yet 
been  awarded,  consequently  he  could  give  no  definite  reply  to  such  a  proposi- 
tion." Gonro  has  since  been  active  to  secure  for  himself  the  dredging  on  the 
fraudulent  bid  in  the  name  of  Sanborn,  and  the  pertinacity  of  his  acts  show  a 
desire  more  for  a  haul  upon  the  public  crib  than  for  the  interest  of  this  important 
public  work.  I  regard  his  use  of  a  "straw"  bidder  as  an  unfair  attempt  to  over- 
reach those  who  put  in  their  bids  honestly,  according  to  the  understanding. 
Gonro  has  had  the  barefacedness  recently  to  call  on  me  a  third  time,  claiming 
that  I  should  award  the  dredging  to  Sanborn,  in  order'  that  he  (Gonro)  might 
get  tbe  contract.  Never  presenting  any  authority,  written  or  verbal,  from  San- 
bom  for  anything  concerning  bid  No.  32,  or  anything  else.  It  is  needless  to 
say  I  have  treated  this  claim  of  Gonro  with  silence ;  and  now,  in  making  up 
my  final  abstract  herewith  sent,  I  mark  upon  the  abstract  a  rejection  of  the 
whole  bid,  (No.  21,)  for  reasons  herein  stated  and  thereon  assigned,  under  the 
head  of  remarks. 

Ab  to  awarding  the  items  specified  in  engineer  department  letter,  May  2 1 ,  to 
John  Brown :  The  letter  arrived  at  my  office  during  my  absence  at  Buffalo,  and 
was  opened  under  the  instructions  I  left,  for  opening  all  official  letters  by  my 
cletk.  Brown  called  to  see  about  the  award,  and  the  letter  was  shown  to  him. 
He  replied :  "  I  can't  take  such  a  contract ;  my  bid  was  for  the  whole  or  none, 
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the  same  as  all  who  bid  for  the  entirety.  Nobody  caa  expect  that  such  a  work 
can  be  carried  on  by  several  contractors.  One  can  do  the  work  well,  according 
to  the  general's  plan ;  two  would  be  in  each  other's  way,  and  would  inevitably 
clash."  I  have  not  seen  Mr.  Brown  since,  but  he  left  this  message  as  bis  official 
reply  to  the  proposition  of  awarding  him  parts  of  his  bid  instead  of  the  whole. 

I  have  now  repoited  in  full  upon  the  proposition  in  engineer  department  letter 
of  May  4^1,  to  assign  the  work  to  seven  contractors,  and  the  conclusion  is  clear 
that  we  cannot  expect  to  accomplish  the  object  by  assigning  contracts  for  differ- 
ent "  kinds"  of  material  or  different  "  kinds"  of  work,  but  that  we  could  hkve 
secured  a  highly  favorable  contractor  for  the  interest  of  the  work  by  assigning 
the  contract  by  classifying  the  labor  or  work,  and  by  "  classifying"  material,  as 
contemplated  in  the  law,  according  to  my  construction,  and  as  I  have  done  ia 
my  final  abstract,  after  a  careful  reperusal  of  all  the  bids. 

The  law  says,  *'  no  contract  shall  be  made  except  after  public  advertisement 
for  proposals,  &c.,  and  the  same  shall  only  be  made^i^r  the  workt  (work  mean- 
ing in  this  case  ship  canal,  St.  Clair  flats,)  with  the  lowest  responsible  bidder 
therefor,  upon  security  deemed  sufficient  in  the  judgment  of  the  Secretary  [of 
War."]     Now,  this  don't  oblige  contracts  to  be  made  for  different  kindi  of  Uhv 
or  tDork,  nor  for  different  kinds  of  material.     Now,  in  regard  to  section  three. 
"  there  shall  be  separate  proposals,  and  separate  contracts  for  each  work,  and 
also  for  each  class  (not  kind)  of  labor,  and  also  for  each  class  (not  kind)  of  ma- 
terial for  each  work."     Now,  I  do  not  infer  this  to  mean  there  shall  be  separate 
contractors  even  for  each  class  of  labor  or  material.     Much  less  do  I  infer  that 
it  means  separate  contractors  for  each  kind  of  labor  or  each  kind  of  material, 
but  that  it  does  mean  that  in  drawing  up  the  instrument  called  contract  there 
shall  be  stated  in  it  separate  classes  of  labor  and  of  material  specified  and  con- 
tracted for,  so  that  kinds,  quantities  of  measure  or  weight,  and  prices,  &c.,  mar 
be  clearly  understood,  and  thus  avoiding  the  former  system  of  lumping,  so  lia- 
ble to  frauds,  and  injustice  to  the  public  interest,  and  whereupon  many  of  the 
piers  were  so  slightingly  constructed.     I  hold  this  to  be  a  sound  interpretation 
applicable  to  every  work  coming  under  that  law  generally.     Now,  in  regard  to 
the  particular  work  (ship  canal,  St.  Glair  flats)  under  consideration,  there  is 
another  feature  of  the  law,  which  says  the  money  shall  be  applied  to  carryin 
out  a  certain  plan.     The  plan,  to  be  properly  executed,  must  be  done  by  pattin 
all  work  of  wnatsoever  kind  in  it  under  one  contractor;  it  is  for  this  reason 
that  I  classify  in  the  abstract  all  work  to  be  done  in  one  class,  A.     The  mate- 
rials are  classified  into  three.     The  propriety  of  giving  all  three  of  these  classes 
to  the  same  contractor,  who  has  class  A,  may  have  not  been  so  obvious  to  the 
engineer  department  as  I  will  now  make  it.     We  have  no  storehouse,  no  dock, 
no  boom,  at  the  place  where  the  work  is  to  commence.     Suppose  we  contract 
with  three  different  contractors  for  the  materials  to  be  deliverea.   Each  delivers ; 
we  are  bound  to  receive  and  pay.     Who  is,  after  delivery  to  the  United  States, 
to  have  the  care,  or  to  store,  or  to  guard,  so  much  valuable  property  at  that 
point,  where  there  is  not  a  house,  dock,  or  inhabitant  within  several  miles  f 
lou  must  see  the  risk  to  the  United  States  would  be  very  great.     Put  all  the 
materials  and  work  under  one  responsible  contractor:  he  makes  his  own  dock, 
storehouses,  shop,  and  boom,  and  relieves  the  government  from  all  risk,  and 
expense  of  custodianship  for  materials.     I  should  take  care  to  draw  the  con* 
tract  with  a  clause  to  this  end ;  also,  with  a  clause'  to  fill  the  condition  in  the 
last  paragraph  but  one  of  your  May  21  letter.     It  will  be  seen  by  the  abstract 
that  Brown  (bid  No.  12)  is  as  low  and  lower  than  anybody  else's  bid  upon  class 
one,  class  two,  class  three,  and  for  class  A ;  he  is  lower  than  any  other  honest, 
bona  fide,  responsible  bidder.    I  hold  that  under  the  law  he  is  entitled  to  the  con- 
tract for  the  work,  as  a  whole.     I  also  hold  that  under  the  law  he  is  entitled  to 
the  award  for  each  class,  not  only  of  materials,  1,2,3,  but  likewise  for  the  class 
of  labor,  A,  since  the  bid  32  is  rejected  in  toto,  and  utterly  discarded.    Even  if  it 
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▼ere  admitted  among  honest  bids,  Brown,  under  the  law,  would  be  entitled  to 
the  award,  upon  the  ground,  '*  and  the  same  (contract)  shall  only  be  made  for 
the  work  with  the  lowest  responsible  bidder  therefor."  Now  as  to  security. 
Before  writing  my  recommendation  of  7th  May,  Brown  presented  satisfactory 
names  to  me,  and  I  doubt  not  they  will  be  perfectly  satisfactory  to  the  Secre- 
tary of  War,  as  his  bondsmen.  He  went  so  far  as  to  say,  **  I  will,  if  required, 
pat  ID  deposit  in  gold,  in  the  government  bank  at  Detroit,  funds  to  any  amount 
pa  may  require,  to  the  credit  of  the  work,  as  additional  security."  I  cannot 
?ay  tliat  Brown  will,  now  it  has  become  so  late,  accept  the  contract ;  but  I 
think  he  would  if  awarded  to  him  in  the  same  good  faith  in  which  he  bid.  For 
reasons  and  facts  herein  given,  I  submit  the  matt^  and  recommend  that  the 
award  of  all  be  made  to  John  Brown  (bidder  No.  12)  for  the  whole  work,  and 
that  I  be  authorized  to  draw  up  the  contract  as  soon  as  possible,  or  we  shall 
consume  another  season  in  preliminaries  to  another  annual  detriment  to  the 
commerce  to  the  amount  of  half  a  million  of  dollars,  more  than  enough  to  con- 
Btruct  the  whole  work. 
I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

T.  J.  CRAM, 
Colonel  EngineerSt  Brevet  Major  General. 

p.  S.^-^The  letter  to  which  this  is  in  reply  came  while  I  was  absent  in  Buffalo. 
I  returned,  and  next  day  but  two  had  to  go  to  Cleveland  on  duty.  It  has  been 
impossible  to  put  all  the  facts  in  shape  before.  Every  dav  is  precious,  and  wo 
should,  in  my  opinion,  get  this  work  under  contract  immeaiately,  on  account  of 
getting  materials  to  begin  with  this  season,  and  for  the  general  interest  of  the 
work, 

T.  J.  ORAM. 
Major  Gen.  A.  A.  Humphreys, 

Chief  of  EnginwrSi  U.  S.  A. 
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Joitg  vork  at  St.  Clair  fiat*,  Michigan. 

CUMiflOBtlon  oF  work  to  be  doDC. 
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Abstract  of  bids  Jar Jurmuhing  materiali  a»i 
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Namei  of  bidden. 


aH.M.  Mixer,  Monroe,  Michigan 

Joel  W.  Kelsey,  Toledo.  Ohio 

Load,  Priest  and  Oav,  Ansable,  Mich 

Gilbert  W.  Ledlle,  East  Saginaw , 

ALedlie  A  Come,  Chicago,  III 

Harvey  P.  Piatt.  Toledo,  Ohio 

H.  M.  Load,  Detroit,  Mich , 

D.E.  Rice.  Detroit,  Mich 

c  Walton  Sc  Fuller.  Detroit,  Mich 

Alexander  McDonnell,  Hamilton.  0.  W 

Wm.  Sanborn,  Port  Huron,  Mich 

djohn  Brown,  Thorold,  G.  W 

Brooks  &  Adams,  Detroit.  Mich 

e  Bnhl,  Ducharme  Sl  Co.,  Detroit.  Mich 

/  Detroit  Bridge  and  Iron  Works 

^  W.  W.  Williams  &,  Smith,  materials ;  W. 
W.  &  E.  T.  Williams,  work ;  Manllnt,  N.  Y. 

Engene  St  Amour.  Detroit.  Mich , 

Ellas  Sims,  Cleveland.  Ohio 

AR.  A.  Conolly,  Chicago,  III 

IF0X&  Howard,  Chicago,  111 
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Coat  of  dan  1 


$32,375  00  $81.054  11 

23,206  40   

33.  b70  00  I  92. 106  95 


20,720  06 
24.605  00 


31,080  00 


i6,"576'66 


20,720  00 


iHasbruck  A,  Conro,  Mllwankoe.  Wis 

Henry  C.  Kibbe,  Detroit.  Mich 

J.  M.  Jones,  Detroit,  Mich 

k  Burt  Sc  Olasby.  E.  Saginaw,  Mich 

Farqnhar  McRae,  Wallaceburg,  C.  W 

Mason,  Doty  Sc  Luce,  Detroit,  Mich 

/John  Trowbridge  St  Bros..  Detroit.  Mich. 
« John  C.  Valentine,  E.  Saginaw,  Mich.... 

L.  M.  Mason,  Detroit.  Mich 

Seth  P.  Cushman,  Detroit^  Mich 

A.  A.  McDonnell,  Hamilton.  C.  W. 

It  George  P.  Sanborn.  Milwaukee,  Wis.... 

L.  Reeve.  E.  Saginaw.  Mich 

E.  Yanderbecke,  Detroit,  Mich 

Balphe  C.  Smith.  Detroit,  Mich 

Milton  H.  Batier,  Detroit,  Mich 


21. 756  OO 
20,720  00 

19,425  00 


73, 317  13 
95,791  22 


103,159  78 
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$3,567  72  $18,231  85  »,3S3  43 


4.506  60 
3,379  95 


70, 001  28 


91,001  66 


20,305  60 


18,130  00 


81,054  11 
73,685  56 

PUea. 
27,158  40 


73,685  56 


3. 192  17 
4,695  37 


27.347  77 
23,701  40 


19.599  23 
25,524  50 


1.586  7? 
1.6d0  1i 


1.4»44 


2,816  63  j  18,231  85 


3,379  95 
2.616  62 
4, 131  05 


18.687  64 
16.687  64 
21,878  20 


1.306  76 


1.306  7» 


1. 
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4,882  15 
4.694  37 

4,506  60 


29,170  96 
29. 170  96 

27,347  77 


88,422  67 


5^257  70  •  89,170  96 


2,333» 

1,T73  4< 

1,96014 


1.0G6dO 


5,257  70     26,436  18 


1,866  80 


a  Bids  for  the  whole  or  none ;  declines  the  award  for  Iron. 

b  All  material  rehandled  In  dikes,  15  cents  extra  per  yard.  Bid  for  dredging  not  in  aeeordance  with  advsr 
e  Wants  explanation  of  measarement  in  embankment.  Explanation  never  been  given.  Bid  for  entirety  or 
d  On  examination  of  the  original  bid,  It  is  discovered  that  a  note  nccompanled  the  bid  to  the  effect  that  at 

the  prices  In  his  bid  should  be  reduced  as  low  as  any  other  bidder.    Hence  the  corrections  in  claas  3L    This  is 

aeparately. 
e  Declines  the  award  on  account  of  risk  in  sending  kegs  of  spikes  to  a  place  where  It  would  not  be  aafe  to 
/Declines  the  award  of  bolts  for  the  same  reasons  as  above  given  by  Buhl.  Ducharme  Sc  Co. 

J  If  the  earth  is  measured  In  scows,  deduct  $2  per  cubic  yard.  Bid  for  the  whole  or  none.  Too  many  eon 
Bid  for  whole  or  none.    Piles  separate  from  the  other  work  could  nof  be  driven  for  this  pifeaL    Bid  for  the 

i  Bid  for  the  whole  or  none. 

J  Bid  for  the  whole  or  none ;  so  understood  at  engineer's  ofBce,  Detroit. 

k  Bid  for  driving  not  accepted  on  account  of  containing  a  condition.    Bid  for  the  whole  or  nooa.    Hie  pflea 

I  Will  only  fVimlsh  1 ,000  piles.    This  condition  vitiates  the  bid  for  piles. 

«  All  to  be  delivered  In  rafts.    This  condition  vitiates  the  bid. 

n  In  my  first  draft  of  abstract,  I  supposed  this  to  be  an  honest  bid  from  Sanborn  himself,  like  other  bUa,  mmS 
of  May  7,  to  the  engineer  department.  I  discovered  that  it  was  a  * 'shyster"  bid.  Sanborn  was  a  bmb  of 
21.  (Hasbronck  &  Conro.)  I  now  reject  the  whole  of  this  bid.  No.  32,  as  a  bid  none  but  a  trickster  would  palm 
Dying  this  abstract  to  the  engineer  department,  June  11.  1867.    I  regret  that  such  a  bid  should  have  dbgraeed 

I  certify  this  paper  to  be  a  correct  abstract  of  the  original  bids. 
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Cost  of  daas  A. 
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Dredging,    measured 
lucut. 

Dredging,    meaanred 
In  dike. 

Preparing  and  driving 
round  piles. 

Preparing  and  driving 
shevt  piles. 

Framing  savrcd  tim* 
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133,153  00 

1261,312  06 
287,443  20 

$2MC{,976  00 
287,443  20 

^15^540  00 
30, 562  00 

$16. 400  00 
22,960  00 

$50, 560  80 
36,491  34 

1 
$136,582  11 

$343, 812  50 

$480, 394  61 

33,441  15 

287,443  20 
316, 840  80 

15, 488  20 
25,900  00 

20,336  20 

20,500  00 

46. 441  72 
38, 719  53 

127, 478  28 
149, 157  69 

369, 709  12 
401, 960  33 

497. 187  40 

28.761  47 

551,118  02 

31,7*12  40  I  293,976  00 

391,968  00 

18,130  00 

12,300  00 

23,894  78 

165, 952  18 

348,300  78 

514, 252  96 

2^355  23    218,246  40 

254,779  20 

14,504  00 

21,320  00 

16, 215  47 

108, 932  51 

300,285  87 

409, 218  38 

23,374  35 

y 

1 •"• 

27,689  39    07.' 443*  26' 

18, 130  00 

9,840  00 

27,382  62 

139, 411  05 

342,795  82 

482,206  87 

36,386  61 

261.312  00 
290,709  60 

274,377  60 

10,360  00 
12,950  00 

11,655  00 

11,808  00 
12,300  00 

10,660  00 

30,721  86 
30,060  38 

29, 015  09 

139, 196  72 
130,044  35 

314,201  86 
346,028  98 

325,697  69 

453,398  58 

30,638  79 
33.814  51 

290,709  60 

476,063  33 

36,295  46 

287,443  20 

7,252  00 

"i3*284'66' 

27,308  32 

131,286  62 

335,287  52 

466,574  14 

33.360  69 

225^381  60 

•      •      •         «      •  • 

11,655  00 

11,316  00 

32,428  63 

140, 113  35 

280, 781  23 

420.894  58 

H*«Deot.    Bnt  the  bid  is  for  the  whole  or  none. 

he  wu  not  ported  with  the  prices  of  iron  and  bolts  and  spikeii  in  the  States,  he  requested  that  for  these  articles 
ibe  loiretit  responsible  accepted  bid  for  the  work,  whether  regarded  as  to  be  awarded  in  aggregate  or  by  classes 

kc«p  them  nntil  taken  off  their  hands  by  the  government. 

£tioDf  in  bid  for  dredging;    No  definite  conclusion  con  be  drawn  except  that  the  bid  is  higher  than  others. 
4ilTiBg  vareaiionable. 

■Sit  be  banded.    This  price,  $1  40,  conditional  npon  their  not  requiring  to  be  banded  with  iron. 


for  the  whole  or  none,  and  so  received  it.  After  sending  off  that  preliminary  abstract,  accompanying  letter 
"mmw  "*  in  the  matter.  The  bid  had  been  made  out  and  signed  with  Sanborn's  name  by  Conro,  who  bid  No. 
off  on  the  goremment  The  whole  chain  of  facts  connected  with  it  are  Ailly  set  forth  in  m  v  letter  accompa- 
■a  abrtraet  of  mine.    The  bid,  however,  was  understood  at  my  office  to  have  been  for  the  wnole  or  none. 

T.  J.  CRAM,  CoUmd  of  Enginttn,  BrtMt  Mqfor  Qenenl, 
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B  8. 

MiLWAUKBE,  June  19,  1867. 

Sir  :  A  letter  or  appeal  to  yon,  bearing  date  tbe  ninth  instant,  p.  copy  of 
which  is  annexed,  was  forwarded  to  you  through  General  T.  J.  Gram.  It  ha« 
reference  to  letting  of  the  government  work  upon  the  St  Glair  fiats,  and  will 
explain  itself. 

1  now  beg  leave  to  enclose  you,  in  connection  therewith,  my  views,  as  aided 
by  the  advice  of  counsel,  in  answer  to  what  I  understand  to  be  General  Cram's 
views  in  the  premises,  and  which  I  have  reduced  to  writing,  and  also  annexed 
hereto. 

With  great  respect,  your  obedient  servant, 

GEORGE  P.  SANBORN. 

Major  General  A.  A.  Humphreys, 

Chief  of  Engineers,  U.  S.  Army,  Washington,  D.  C, 


An  act  of  Congress  of  the  United  States  entitled  "An  act  making  appropria- 
tion for  the  repair,  preservation,  and  completion  of  certain  public  works  hereto- 
fore commenced  under  authority  of  law,  and  for  other  purposes,"  approved 
March  2,  1867,  made  an  appropriation  in  the  words  following,  to  wit : 

"  For  improvement  of  St.  Clair  flats  in  Michigan,  one  hundred  and  fifty  tlioa- 
sand  dollars,  to  be  expended  in  accordance  with  the  plans  and  specifications  of 
Colonel  T.  J.  Cram,  in  his  report  of  December  tenth,  eighteen  hundred  and 
sixty-six." 

In  and  by  the  second  section  of  this  act  it  is  provided,  "  That  no  contract 
shall  be  made,  except  after  pulilic  advertisement  for  proposals  in  such  form  and 
manner  as  to  secure  general  notice  thereof,  and  the  same  shall  only  be  made 
with  the  lowest  responsible  bilder  therefor,  upon  security  deemed  sufficient  in 
the  judgment  of  the  Secretary." 

Section  three  of  the  act  provides,  "  That  whenever  the  Secretary  of  War 
shall  invite  proposals^or  any  works,  or  for  any  material  or  labor  far  any  works, 
there  shall  be  separate  proposals  and  separate  contracts  for  each  work,  and  tilso 
for  each  class  of  material,  or  labor ftr  each  work,  and  he  shall  report  to  Con- 
gress, on  the  first  Monday  of  December  next,  all  the  bids  with  the  names  of  the 
bidders." 

The  enclosed  public  advertisement,  inviting  sealed  proposals  for  furnishing 
each  class  of  materials  and  labor  for  the  proposed  improvement  of  the  St.  Clair 
flats,  was  given. 

In  pursuance  with  the  said  act  of  Congress,  and  the  foregoing  notice,  I,  George 
P.  Sanborn,  a  resident  of  Milwaukee,  Wisconsin,  and  a  citizen  of  the  United 
States  of  America,  submitted  my  written  and  sealed  proposals  for  furnishing 
each  class  of  materials  and  labor  separately. 

John  Brown,  a  resident  of  Thorold,  Canada  West,  and  a  subject  of  Great 
Britain,  in  like  manner  submitted  his  proposals. 

That  upon  opening  such  proposals  so  submitted,  it  was  ascertained  that  xnj 
proposal  or  bid  for  the  required  dredging  was  $22,914  80  lower  than  any  other, 
and  that  John  Brown's  bid  was  the  lowest  for  the  balance  of  the  required  work 
and  materials ;  and  that  for  the  required  materials  and  work,  as  an  entirety^ 
John  Brown's  was  $11,G79  73  lower  than  my  combined  bids  for  the  work  a#  an 
entirety. 

The  bids  also  show  that  by  awarding  the  dredging  to  me  under  my  bids 
therefor,  and  awarding  to  John  Brown  the  balance  of  the  materials  and  work 
to  which  he  may  be  entitled  as  the  lowest  bidder  under  the  act  of  Congress 
and  said  notice,  that  the  cost  of  the  entire  work  to  the  government  would  be 
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t22,864  80  less  than  the  bid  of  John  Brown  for  the  required  materials  and 
labor  as  an  entirety. 

General  T.  J.  Cram,  notwithstanding  the  plain  and  explicit  language  of  the 
third  Bection  of  the  act  of  Congress  referred  to,  and  its  evident  intent  and  spirit, 
and  of  his  previous  explicit  constrnction  thereof  in  his  said  notice,  in  which  he 
»V8:  '*The  act  of  Congress  making  the  appropriation  reqnires  bids  to  be 
receJFed  and  contracts  made  for  eack  doss  of  materiah,  and  for  doing  the  work 
ieparatefif  ;  and  it  may  happen  that  he  who  gef»  the  material  may  not  get  the 
oaUractfor  the  work.     The  lowest  retponsihle  bid  secures  (he  contract." 

Now  be  contends  that  John  Brown,  whose  bid,  though  higher  than  mine  for 
the  dredging  hy  nearly  $23,000,  but  lower  than  any  other  for  the  work  as  an 
entirety,  is  still  entitled  to  the  contract  for  the  whole  ;  notwithstanding  my 
lower  bid  for  the  dredging,  which  dredging  of  itself  constitutes  a  very  large  and 
important  portion  of  the  entire  proposed  improvement,  and  will  amount,  as  shown 
bj  the  lowest  bid  therefor,  to  the  sum  of  $225,381  60,  while  the  entire  proposed 
improvement,  upon  the  lowest  bid  therefor,  amounts,  as  an  entirety,  to  but  the 
sum  of  $409,627  55. 

General  Cram's  expressed  reasons  for  his  "  recent  construction  "  of  this  act, 
(I  mean  by  "recent"  as  contrasted  with  his  previous  construction, in  his  notice 
under  which  and  the  act  of  Congress  bidders  were  guided  in  becoming  com- 
petitors for  the  contracts,)  as  I  understand  them,  are  certainly  very  peculiar  and 
unprecedented  both  in  theory  and  practice,  which,  in  a  court  of  justice  giving  a 
jodiciaJ  construction  to  the  act,  would  hardly  be  re<;arded  as  equitable  guides  in 
getting  at  the  intent  of  Cougress. 

Many  of  his  expressed  views,  as  I  understand  them,  are  in  fact  mere  matters 
of  possible  expediency  on  the  part  of  the  government,  or  rather  of  convenience 
to  its  officers  in  superintending  the  work  when  performed  under  one  contract,  than 
when  performed,  as  specified  in  the  act  of  Congress,  under  more  than  one  contract. 
For  instance,  it  is  claimed  that  the  work  is  an  entirety,  and  that  the  dikes 
or  piers  are  composed  in  part  by  combination  of  the  piles,  timbers,  and  the 
earth  dredged  out  of  the  channel,  and  that  the  combination  of  the  different  work 
to  be  performed  in  order  to  make  a  complete  whole  is  so  inseparably  connected 
in  its  execution  that  it  cannot  be  performed  under  distinct  contract  for  its  respective 
parts;  and  hence  the  further  claim  is  founded  on  this  specious  argument  that  the 
dredging,  the  materials,  and  the  work  cannot  be  classed  at  all,  and  must  therefore 
be  let  under  one  contract. 

This  line  of  argument  virtually  characterizes  the  act  of  Congress  as  an  imprac- 
ticable act,  impossible  of  being  carried  out,  and  necessarily  mu.4t  claim  that  the 
▼ork  contemplated  by  it  can  only  be  executed  by  disregarding  its  positive  pro- 
nsiims  in  regard  to  the  mode  of  its  execution.  This  result  is  unavoidable  if 
General  Cram's  expressed  views  are  tenable. 

I  claim  that  it  is  apparent  from  the  act  that  Congress  intended  that  the  work 
shoald  not  be  awarded  merely  to  jobbers  in  contracts,  and  hence  required  a 
classification  of  the  work  and  materials  to  enable  the  skilled  mechanics  of  the 
coantry,  and  others,  to  compete  for  and  participate  in  the  performance  of  public 
▼ork  in  the  departments  in  which  they  are  conversant. 

To  the  entire  species  of  argument  made  against  my  claim  to  this  dredging 
contract  in  question,  I  ur^e — what  was  undoubtedly  familiar  to  Congress  when 
they  framed  and  passed  the  act  in  question — that  structures  and  improvements 
of  every  character,  whether  for  private  or  public  purposes,  are  the  result  of  the 
combination  of  the  different  classes  of  skilled  labor  in  connection  with  the  com* 
bioed  use  of  the  different  class  of  materials  adapted  to  the  design,  in  the  adap- 
tation of  which  different  class  of  materials  the  re^ipective  clas?  of  employed  labor 
a  skilled.  So  well  is  this  understood  by  the  government,  as  well  as  by  private 
citizens,  that  in  such  structures  engineers  or  architects  prepare  the  specifications 
for  each  class  of  skilled  labor,  and  the  class  of  material  used  by  each.  Bids  are 
12  w ^Vol  ii 
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taken  eeparatelj  bj  class,  and  contracts  made  accordingly ;  then»  in  order  that 
the  combination  of  the  different  classes  of  labor  and  material  may  produce  the 
intended  design,  the  contracts  made  with  each  class  of  contractors  provide  for 
and  prescribe  the  daties  of  each. 

The  objections  started  by  General  Gram  to  the  awarding  the  contract  for  the 
dredging  to  me  in  this  instance  are  so  novel  and  unexpected,  and,  according  to 
my  understanding  of  the  act  of  Congress  in  question,  are  so  unjust,  that  1  felt 
aggrieved  and  compelled  to  appeal  to  General  A.  A.  Humphreys,  chief  of  engi- 
neers; and,  accordingly,  on  the  13th  day  of  June,  1867,  I  forwarded  through 
General  Gram  my  appeal,  a  copy  of  which  is  herewith  given. 

I  do  hereby  respectfully  beg  to  submit  herewith,  under  the  supervision  of  my 
counsel,  my  views  in  support  of  my  rights  under  my  bid  for  the  dredging  con- 
tract for  the  dredging  to  be  done  in  the  contemplated  improvement  of  the  St. 
Glair  flats. 

Respectfully  yours, 

GEORGE  P.  SANBORi;. 


MiLWAUKBB,  June  9,  1867. 

Dbar  Sir  :  On  the  10th  day  of  May  I  bid  for  the  materials,  labor,  and  dredg- 
ing for  the  improvement  of  the  St.  Clair  flats,  under  and  in  accordance  with  notice 
from  T.  J.  Gram,  inviting  proposals  for  doing  said  work  and  furnishing  said  ma- 
terials, a  copy  of  which  I  hereby  enclose.  I  was  the  lowest  bidder  for  the 
dredging,  ana  I  suppose  I  am  entitled  to  the  contract  under  section  three  of  the 
law  making  appropriations  for  the  repairs,  preservation,  and  completion  of  cer- 
tain public  works  heretofore  commenced  under  the  authority  of  law,  and  for  other 
purposes,  approved  March  2, 1867.  I  also  think  I  am  entitled  to  claim  the  dredg- 
ing under  General  Gram's  notice  inviting  proposals,  as  he  has  classified  the  work 
and  materials  to  be  furnished,  and  it  will  be  noticed  that  he  also  stated  in  said 
advertisement  for  proposals  that  the  above  mentioned  law  requires  bids  to  be 
received  and  contracts  made  for  each  class  of  materials,  and  for  doing  the  work 
separately.  I  have  applied  to  General  Gram,  by  an  agent,  since  the  bids  have 
been  opened,  and  was  informed  bv  General  Gram  that  he  did  not  intend  to  sepa- 
rate the  work  if  he  could  help  it,  but  to  give  the  contract  for  the  whole  work  and 
materials  to  Mr.  Brown,  who  is  the  lowest  bidder,  as  an  entirety.  I  am  ready  to 
give  the  required  security  for  faithful  performance  of  the  contract  for  doing  the 
dredging,  and  I  am  ready  to  take  any  other  portion  of  the  work  in  addition,  or 
the  whole,  if  it  should  fall  to  me. 

The  best  part  of  the  season  for  doing  such  work  is  passing  away,  and  it  is 
desirable  to  get  at  the  work  as  soon  as  possible;  therefore  I  should  Uke  to  know 
at  as  early  a  day  as  is  consistent  if  I  am  to  have  the  contract. 

I  appeal  this  case  direct  to  yon,  because,  from  the  experience  of  the  past  few 
weeks,  I  do  not  see  any  hope  of  General  Gram's  forwarding  my  claim  upon  the 
merits  under  the  law,  as  I  understand  it. 

He  insists  that  the  contract  for  the  entire  contemplated  improvement  and  ma- 
terials must  be  embraced  in  onecmtract,  which  view  is  directly  contrary  to  any 
understanding  of  the  law  and  his  notice,  and  as  I  am  advised  by  my  counsel, 
his  construction  of  the  act  is  contrary  to  its  plain  intent  and  meaning. 
Very  respectfully,  your  obedient  servant, 

GEORGE  P.  SANBOBN. 
Major  General  A.  A.  Humphreys, 

Chief  of  JSngineeri,  United  Statet  Army, 
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To  contracCars, 

Office  Lakb  Harbor  Improvements, 

No.  Ill  Griswold  Street,  Detroit^  Michigan, 

Written  and  sealed  proposals  for  furnishing'  materials  and  doing  the  work  will 
be  received  at  this  office,  addressed  to  the  andersigued,  until  the  10th  day  of 
April,  1867,  for  constructing  a  straight  ship  canal  ft  om  the  mouth  of  South  Pass 
directlj  across  the  St.  Clair  flats,  three  hundred  feet  wide  and  thirteen  feet  deep 
below  lowest  Ftage  of  water,  to  he  diked  with  piles  and  timber  on  each  side  for 
its  whole  length,  to  a  height  of  five  feet  above  water,  and  the  earth  dredged  out  from 
the  canal  to  be  puC  into  the  dikes  and  beyond  them,  so  as  to  form  the  canal  banks 
even  in  height  with  the  dikes,  and  of  uniform  width  on  top,  and  having  an  outer 
slope  going  off  into  the  lake  water  of  two  horizontal  to  one  vertical.  For  further 
details  of  construction,  bidders  are  informed  that  they  must  be  in  person  at  this 
office,  where  models,  drawings,  and  specifications  can  be  seen,  aud  all  explana- 
tion given. 

MATERIALS  RBUUIRED. 

1  Five  thousand  one  hundred  and  eighty  rock  elm  or  white  oak  straight  round 
piles,  12  inches  at  least,  exclusive  of  bark,  in  diameter  at  the  middle,  aud  not  less 
than  28  feet  long. 

2  Sixteen  thousand  four  hundred  sheet  piles,  4  by  12,  sawed,  18  feet  long, 
white  oak,  rock  elm.  hard  or  white  pine,  that  will  drive  well  without  splitting; 
widths  may  vary  from  10  to  12  inches,  giving  an  equivalent  amount  in  board 
measure  to  what  12  inches  in  width  would  give  for  the  total  amount. 

3.  Eight  hundred  and  sixty-four  stringers,  5  by  6,  sawed,  20  feet  long,  hard 
pine. 

4.  Eight  hundred  and  sixty-four  water-sills,  8  by  9,  sawed,  20  feet  long,  hard 
or  white  pine.         • 

5.  Eii^ht  hundred  and  sixty-four  water-sills,  6  by  12,  sawed,  20  feet  long,  hard 
or  white  pine. 

S.  Eight  hundred  and  sixty-four  binders,  4  by  6,  sawed,  19  feet  long,  hard  or 
white  pine. 

7.  Eight  hundred  and  sixty-four  fenders,  8  by  12,  sawed,  20  feet  long,  white 
oak  or  hard  pine. 

8.  Eight  hundred  and  sixty-four  front  caps,  12  by  12,  sawed,  20  feet  long, 
heart  of  white  oak  or  of  hard  pine. 

9  Eight  hundred  and  sixty-four  back  caps,  8  by  8,  sawed,  19  feet  long,  hard 
or  wiiite  pine. 

10.  One  thousand  six  hundred  and  forty  front  sidings,  10  by  12,  sawed,  20 
feet  long,  hard  or  white  pine. 

11.  One  thousand  eight  hundred  and  twenty -two  front  sidings,  10  by  12,  Bawed« 
18  feet  long,  hard  or  white  pine. 

12.  One  thousand  six  hundred  and  forty  rear  sidings,  8  by  12,  sawed,  20  feet 
long,  hard  or  white  pine. 

13.  One  thousand  eight  hundred  and  twenty -two  rear  sidings,  8  by  12,  sawed, 
18  feet  long,  hard  or  white  pine. 

14.  Six  thousand  four  hundred  and  ninety-five  cross-ties,  8  by  10,  sawed,  14 
feet  long,  hard  or  white  pine,  or  white  oak. 

The  sawed  stuff  will  amount  to  3,684,278  feet  board  measure. 

The  round  piles  to  be  of  best  quality  of  timber ;  all  the  sawed  stuff  to  bo 
^narely  and  truly  sawed  to  the  dimensions  stated,  of  good  live  timber,  and  to 
^  free  from  rotten  knobs,  splits^  shakes,  or  other  defects  tending  to  impair  ita 
durability  or  sUength. 
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State  tbe  price  of  .the  bids  of  famishing  item  1,  per  pile  delivered. 

State  tbe  price  in  the  bids  per  thousand  feet,  board  measure,  for  furnishing  all 
the  sawed  stuff  delivered,  the  place  of  delivery  being  at  the  mouth  of  the  Soath 
Pass,  near  "Jerry's  ranch." 

15.  Two  thousand  five  hundred  and  ninety  1-inch  round  iron  nut  and  screw 
(and  two  washers)  bolts,  27  inches  long  from  outside  of  head  to  point  of  screw. 

16.  Two  thousand  five  hundred  and  ninety  ditto,  25  inches  long  from  oatside 
of  head  to  point  of  screw. 

NoTB  — ^These  bolts  may  probably  have  to  be  varied  from  one* half  to  one  incli 
in  length,  to  suit  variations  in  thickness  of  pile. 

17.  Six  hundred  and  forty-eight  bars  1-inch  square  iron,  12  feet  long,  for  drift 
bolts,  25,754  pounds. 

18.  Six  hundred  and  forty-eight  bars  1-inch  square  iron,  14  feet  long,  for  drift 
bolts,  30,046  pounds. 

19.  Five  thousand  eight  hundred  and  twenty-eight  bars  1-inch  square  iron, 
16  feet  long,  for  drift  bolts,  308,837  pounds. 

20.  One  thousand  seven  hundred  and  twenty-four  pounds  10-inch  wrought 
spikes,  one-half  inch  in  diameter. 

21.  Sixteen  thousand  nine  hundred  and  forty-four  pounds  8-iach  wrooght 
spikes,  three-eighths  inch  in  diameter. 

The  iron  for  the  bolts  and  spikes  to  be  of  the  best  quality. 

State  the  price  per  pound  for  furnishing  and  delivering  items  15  and  16. 

State  the  price  per  pound  for  furnishing  and  delivering  items  17,  18,  and  19. 

State  the  priee  per  pound  for  i'umishing  and  delivering  items  20  and  21,  the 
place  of  delivery  being  the  same  as  above  stated. 

One  sixteenth  part  of  each  class  of  the  twenty-one  foregoing  items  to  be  de- 
livered on  or  before  the  first  of  July  next,  and  the  remainder  in  instalmeDta  of 
one  sixteenth  for  every  month  thereafter  during  navigation  until  all  shall  have 
been  delivered. 

Whoever  receives  the  contract  will  be  required  to  furnish  Jwo  responsible  in- 
dorsers  in  a  bond  of  indemnity  to  the  United  States,  to  the  amount  of  20  per 
cent,  of  the  total  value  of  the  materials  contracted  for. 

State  in  the  bids  the  names  in  full  and  residence  6f  the  bondsmen. 

WORK  TO  BE  DONR. 

1.  The  average  depth  of  water  along  where  the  canal  is  to  be  made  was  six 
feet  two  and  a  half  inches  last  November,  and  nowhere  less  than  three  aud  i 
half  feet,  allowing  scows  to  work  with  facility  everywhere  on  and  about  the  site. 

The  average  thickness  of  the  stratum  or  prism  of  earth  to  be  excavated  be- 
tween the  dikes  is  six  feet  nine  and  a  half  inches;  the  mean  lift  to  raise  it  to 
the  surface  of  the  water  is  nine  feet  seven  inches.  The  length  of  tbe  canal  is 
to  be  6,200  feet.  Borings  show  earth  easy  of  dredging,  and  good  for  driving  the 
piles.  Should  it  be  found  hard  to  drive  through  the  upper  crust,  dredging  will 
be  done  along  where  the  dikes  are  to  stand  to  a  sufficient  depth  to  allow  the  piles 
to  be  driven  to  the  depth  of  24  feet  below  the  surface  of  the  water,  for  the  round, 
and  17  feet  for  the  sheet  piles. 

Earth  to  be  dredged  from  between  the  dikes  and  put  into  the  dikes,  and  into 
the  canal  banks  beyond,  so  as  to  make  them  into  proper  shape  as  described, 
<  16,280  cub\c  yards.  Probable  amount  to  be  dredged  to  ease  the  driving  of  tbe 
piles,  35,000  cubic  yards. 

State  the  priee  per  cubic  yard,  measured  in  the  natural  bed  or  eat,  for  so 
^U>edging  and  placing  the  earth.  Also,  state  the  price  per  cubic  yard,  measured 
ki  4<be  dikes  and  banks^  ibr  so  dredging  and  placing  the  earth. 
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2.  SUte  the  price  for  preparing  and  driving  the  round  piles  per  pile. 

3.  State  the  price  for  preparing  and  driving  the  sheet  pilea  per  pile. 

4.  State  the  prices  for  framing  and  patting  in  place  according  to  plans  and 
specifications,  to  be  learned  in  this  office,  all  the  sawed  timber  per  running  foot 
of  timber  of  each  size,  measured  in  the  works,  there  being  of  4  bj  6,  16,416 
running  feet;  of  5  by  6,  17.280  running  feet ;  of  8  by  8,  16,416 ;  of  8  by  9, 
17.280 ;  of  8  by  10,  90.930 ;  of  6  by  12,  17,280;  of  8  by  12,  82.876  ;  of  10 
by  12,  65,596;  of  12  by  12,  17,280,  mill  measure— in  all.  341,354  lineal  feet. 

The  framing  is  exceedingly  simple ;  all  can  be  done  with  the  adze,  hand-saw, 
and  auger.  For  every  bolt  to  be  driven  a  hole  must  be  previously  bored  to  a 
depth  equal  to  the  length  of  the  bolt ;  a  dovetail  is  to  be  cut  ou  each  end  of 
the  crotfs-ties,  and  corresponding  notches  in  the  embracing  timbers.  In  the  run- 
ning timber- work  the  ends  of  i  he  siding  timbers  are  to  abut,  not  lap,  except 
the  caps,  fenders,  and  water-sills,  which  are  to  join  by  hewing.  In  each  sheet- 
pile  three  spikes  are  to  be  driven  without  splitting,  which  will  require  previous 
boring 

It  IS  highly  desirable  that  one  contractor  should  be  fortunate  in  putting  in  his 
bids  so  as  to  secure  to  himself  the  contract  for  furnishing  all  materials  and  doing 
all  the  work.  The  doing  of  all  the  work,  however,  to  be  under  one  contractor, 
if  the  bids  justify.  The  act  of  Oongress  making  the  appropriation  requires 
bids  to  be  received  and  contracts  made  for  each  class  of  materials  and  for  doing 
the  work  separately,  and  it  may  happen  that  he  who  gets  the  material  may  not 
get  the  contract  for  the  work.     The  lowest  responsible  bid  secures  the  contract. 

It  is  pertinent  to  remark,  that  from  the  beginning  of  the  work  at  South  Pass 
to  the  completion,  all  the  machinery  and  work  will  be  in  almost  all  weather 
perfectly  protected,  nor  will  any  hindrance  arise  from  passing  vessels  or  rafls, 
which,  until  the  new  channel  shall  be  completed,  will  follow  the  old  crooked 
route  across  the  flats.  These  circumstances  are  of  great  consideration  to  the 
contractor. 

The  rule  which  has  already  been  stated  in  reference  to  bondsmen  and  indem- 
nity for  materials,  applies  to  the  contract  for  doing  the  work. 

Bidders  will  be  particular  to  follow  the  instructions  herein  contained  in  writing 
out  their  proposals. 

Time  for  completing  the  work,  on  or  before  the  spring  of  1869. 

T.  J.  CRAM, 
Col.  Carps  of  Engineers,  Brevet  Maj,  Gen.  U.  S,  A,, 

Superintendent  of  Harbor  and  River  Improvements. 

Note. — I  claim  that  General  Gram  has  made  four  classes  of  this  work : 
First,  dredging ;  second,  driving  round  pile ;  third,  driving  sheet  pile  ;  fourth, 
framing  and  putting  in  place  all  sawed  timber. 

GEORGE  P.  SANBORN. 


B  9.  . 

MiLWAUKBB,  Wisconsin,  June  27,  1867. 

Sir  :  Referring  to  my  letter  of  the  19th  instant,  with  which  I  enclosed  to  you 
my  letter  of  appeal  relating  to  the  subject  of  my  bids  for  public  work  upon 
the  St.  Glair  flats,  and  the  accompanying  documents,  suggesting  argument  in 
8opport  of  my  appeal,  I  now  beg  leave  to  enclose  to  you  copy  of  a  series  of 
interrogatories  which  have  been  propounded  to  me  by  General  Gram,  with  my 
uiswers  thereto  appended,  and  a  copy  of  my  letter  to  General  Gram,  the  origi- 
uls  of  all  of  which  were  this  day  forwarded  to  him. 
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I  ask  that  tlieee  may  be  considered  in  connection  with  my  letter  of  appeal  to 
jou,  dated  June  9,  instant,  and  accompanying  document 
Very  respectfully,  your  obedient  seivant, 

GEORGE  P.  SANBORN. 
Gftneral  A.  A.  Humphrbvs, 

Chief  of  Engineef^Sf  Washington,  D.  C 


Milwaukee,  June  27,  1867. 

Sir  :  The  enclosed  document  contains  copy  of  a  series  of  interrogatories,  pro- 
pounded to  me  by  Mr.  E.  Gram,  upon  the  subject  of  my  bid  for,  and  the  letting 
of,  the  government  work  upon,  the  St  Glair  flats. 

My  answer  is  also  appended  to  each  one  in  its  order. 

The  answers  are  submitted  with  entire  respect  and  deference. 

You  will  observe  that  in  my  'letter  on  appeal  to  General  A.  A.  Humphreys, 
dated  June  9,  instant,  forwarded  throug:h  you,  I  distinctly  declare  my  willingness 
to  accept  contracts  for  all  the  classes  of  work  awarded  to  me. 
Very  respectfally,  your  obedient  servant, 

GEORGE  P.  SANBORN. 

Brevet  Major  General  T.  J.  Gram,  Detroit, 


JUNB  25,  1867. 

Sir  :  In  compliance  with  instructions  of  General  T.  J.  Oram,  colonel  United 
States  corps  of  engineers,  I  ask  you  the  following  questions  : 

Question  I.  Will  yon  withdraw  your  bid  so  far  as  relates  to  the  dredging 
and  driving  the  round  and  sheet  piles  in  the  contemplated  construction  of  a 
straight  ship  canal  across  St.  Clair  flats,  and  refuse  to  take  an  award  of  con- 
tracts, unless  the  entire  work  is  awarded  to  you  ? 

Answer.  No.  I  adhere  to  my  claim  to  have  awarded  to  me  that  portion  of 
the  work  for  which  I  was  the  lowest  bidder. 

Question  2.  Will  you,  in  case  you  decline  to  answer  question  one  affirma- 
tively, make  an  affidavit,  stating  whether  your  bid,  in  response  to  the  adver- 
tisement of  General  T.  J.  Gram,  colonel  of  engineers,  published  in  the  Detroit 
Advertiser  and  Tribune  on  the  29lh  March,  1867,  inviting  sealed  proposals  for 
constructing  a  straight  ship  canal  across  St.  Glair  flats,  from  the  mouth  of  South 
Pass,  was  made  by  Gonro,  in  your  name,  for  the  purpose  of  enabling  the  said 
Gonro,  of  the  firm  of  Hasbrouck  &  Gonro,  or  of  enabling  the  sa'd  Hasbrouck  k 
Gonro,  to  get,  through  an  award  to  your  said  bid,  the  job  or  contract  from  yoa 
for  the  dredging,  and  for  doing  the  other  work,  and  for  furnishing  the  materials, 
one  or  all  of  these  jobs,  in  case  Hasbrouck  &  Conro  should  fail  to  get  these  on 
their  own  bid ;  and  that  it  was  understood  between  Gonro  and  yourself  that  yoa 
would  transfer  to  him  the  jobs  aforesaid,  one  or  all,  in  case  Hasbrouck  &  Conro 
should  fail,  and  in  case  the  bid  in  your  name  should  succeed,  in  securing  an 
award  ? 

Please  forward  the  affidavit  in  due  form,  if  made,  without  delay,  to  Brevet 
Major  General  T.  J.  Cram,  colonel  United  States  corps  of  engineers,  Detroit, 
Michigan. 

Answer.  I  decline  to  make  any  statement  under  oath  on  the  subject,  until 
advised  of  some  act  of  Congress,  or  some  positive  regulation  from  proper  depart- 
ments, requiring  the  same.  I  am  willing  to  state  the  facts  upon  my  honor,  bat 
I  will  not  volunteer  an  extra-judicial  oath.  My  counsel  inform  me  that  they 
have  been  unable  to  discover  any  act  of  Congress,  and  they  are  ignorant  of  any 
department  regulation,  requiring  such  an  oath. 

Supposing  that  any  statement  of  facts  contemplated  by  the  second  interroga- 
tory would  be  useless,  as  not  meeting  your  approval  unless  verified  by  affidavit. 
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I  hare  neglected  to  append  any  racb,  bat  will  cheerfnllj  do  bo,  without  oathi 
vpoo  joar  enprgefltion,  or  under  oath  if  required  by  any  act  of  Congress  or  de- 
partment regulation. 

Qaestion  3.  In  the  event  of  your  also  declining  to  make  the  affidavit  called 
for  upon  the  points  above  explained  in  question  two,  will  you  then  make  an 
affidavit  in  due  form,  in  your  own  terms,  setting  forth  all  the  facts  as  you  under- 
stand them,  in  relation  to  your  said  bid,  and  forward  the  same  without  delay  to 
General  Gram? 

Answer.  I  decline  making  any  affidavit  for  the  reasons  given  in  response  to 
question  two.  I  will  make  any  statements  of  facts,  in  either  form,  as  before 
suggested,  if  you  will  state  more  explicity  what  facts  or  circumstances  you  wish 
me  to  testify  to.  You  say,  alluding  to  a  contemplated  affidavit,  "setting  forth 
all  the  facts,  as  you  understand  them,  in  relation  to  your  said  bid."  I  cannot 
begin  to  conceive  what  range  you  would  have  me  take  in  such  statements.  I 
had  supposed  that  all  material  facts  already  appeared  of  record. 

These  quefitions  are  put  to  you  in  compliance  with  suggestions  in  a  recent 
letter  of  instructions  received  by  General  Cram  frt>m  the  engineer  department. 
Very  respectfully,  yours, 

£.  CRAM,  Clerk, 

Geo.  p.  Sanborn,  Esq.,  Milwaukee,  Wis, 


B  10. 

Enginbkr  Dbpartmbnt, 

WashingUm,  June  18,  1867. 

General  :  I  have  to  acknowledge  the  receipt,  on  the  17th  instant,  of  your 
communication  of  the  11th  instant,  containing  a  newly  arranged  abstract  of 
proposals  for  the  St.  Clair  flats  improvement,  with  important  information 
addi'd,  not  contained  in  the  abstract  forwarded  by  yon  on  the  7th  May,  and  in 
vhich  materials  are  distributed  into  classes  in  a  manner  altogether  different  from 
the  classification  used  in  the  previous  abstract. 

The  request  for  the  return  of  the  first  abstract  cannot  be  complied  with,  since 
it  has  formed  the  subject  of  action  in  the  engineer  department  and  by  the 
Secretary  of  War,  and  has  become  part  of  the  official  records  of  the  War 
Department  and  of  the  engineer  bureau. 

The  classification  adopted  by  you  in  the  first  abstract  is  correct,  and  conforms 
to  the  letter  and  spirit  of  the  laws  of  1866  and  1867.  You  there  presented  five 
classes  of  materials  and  four  classes  of  labor  or  work. 

The  division  of  the  three  kinds  of  iron  required  into  three  subjects  of  con- 
tract  is  perfectly  proper.  The  lowest  bidders  may,  without  assigning  any 
reasoo,  decline  to  contract,  but  the  statement  that  there  is  any  greater  difficulty 
in  the  way  of  delivering  one  load  of  iron  of  one  sort  than  there  is  in  the 
delivery  of  three  loads  of  three  different  sorts  is  unfounded,  and  forms  no  good 
reason  for  declining  the  award. 

The  advantage  resulting  from  one  person  or  firm  having  the  contracts  for  all 
the  materia!  and  all  the  labor  are  well  understood  here,  but  the  law  overrides 
all  puch  considerations. 

Congreea  having  distinctly  and  unequivocally  specified  that  the  money  appro- 
priated shall  be  expended  by  contract,  and  by  separate  contracts  for  each  class 
of  material  and  for  each  class  of  labor,  it  remains  simply  to  carry  the  law  into 
effect. 

In  your  communication  of  the  11th  instant  you  state,  ''the  law  says  no  con- 
tract shall  be  made  except  after  public  advertisement  for  proposals,  &c.,  and 
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the  eame  shall  only  be  made  for  the  work,  [work  meaning  in  this  case  ship 
canal,  St.  Glair  flats,]  with  the  lowest  responsible  bidder  therefor,*'  &c. 

From  what  source  was  this  quotation  of  the  law  made  ?  The  words  "for  the 
work"  have  no  existence  in  the  copies  of  the  late  laws  furnished  to  the 
engineer  department,  or  distributed  from  it. 

The  language  of  the  law  is  explicit  and  positive.  There  can  be  no  question 
as  to  its  meaning ;  it  admits  of  no  discretion  except  when,  from  the  nature  of 
the  work  to  be  done,  the  same  cannot,  in  the  judgment  of  the  Secretary,  be 
made  the  subject  of  contract. 

The  Secretary  has  decided  the  question  in  the  case  of  river  and  harbor  works 
They  must  be  carried  on  by  contract  in  the  manner  specified  by  la^. 

Further,  articles  of  Ariny  Regulations  of  1863  are  quoted  by  jon  as  over- 
riding the  positive  and  specific  requirements  of  laws  passed  in  1866  and  1867. 
It  would  seem  to  be  needless  to  inform  you  that,  in  such  cases,  the  law  ralet 
and  cannot  be  qualified. 

Prior  to  presenting  the  subject  to  the  Secretary  of  War  for  his  revision,  it 
is  deemed  essential  to  have  the  wiitten  refusal  of  the  bidders  to  enter  into  o>o- 
tracts  for  such  portions  of  material  or  labor  for  which  they  may  be  the  lowest, 
unless  they  shall  have  awarded  to  them  the  whole  of  the  work  of  improvemeat 
or  none. 

It  is  also  desirable  that  you  ascertain  directly  from  Mr.  Sanborn,  of  Mil- 
waukee, all  of  the  facts  of  the  case  in  relation  to  his  bid  for  materials  and  labor, 
the  assertions  of  Mr.  Conro  being  ex  parte,  and  hence  inadmissible.  Mr.  San- 
born's affidavit  to  the  facts  of  his  bid  being  genuine  and  made  in  good  faith 
should  be  required. 

Tlie  contract  may  be  awarded  to  Mr.  John  Brown  for  the  enlire  work,  when 
it  shall  appear  that  all  the  bidders  lower  than  he  is  for  such  class  of  material 
and  labor,  as  specified  in  your  first  abstract,  shall  have  declined,  iu  writing,  the 
award  to  them  for  such  classes  of  material  and  labor  for  which  they  are  the 
lowest  responsible  biddeis. 

Conditions  as  to  time  in  the  execution  of  the  contracts  that  will  cause  emhtr- 
rassnient  and  delays  in  the  execution  of  the  work  of  improvement  will  be 
carefully  avoided. 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS. 
Chief  of  Engineer*,  Major  Gmeral, 

Brevet  Major  General  T.  J.  Cham,  U.  S.  A., 

Colonel  of  Engineers,  Detroit,  Michigan. 


B  11. 

United  States  Enoinbkr  Oppirs, 

Detroit,  July  3,  1867. 

Sir  :  In  reply  to  the  suggestions  and  instructions  in  the  engineer  department 
letter  to  me  of  June  18,  1867,  in  relation  to  bids  and  awards  for  St.  CUir 
flats,  I  have  to  report  as  follows : 

It  is  assumed  in  the  letter  that  I  adopted  a  classification  in  my  first  abstract, 
sent  to  the  department  May  7th.  This  assumption  is  entirely  contrary  to  the 
letter,  spirit,  and  meaning  of  the  author  of  that  abstract. 

In  my  final  official  abstract,  sent  with  my  letter  June  11th,  I  made  a  classi- 
fication by  which  I  abide  From  the  tenor  of  the  letter  one  might  infer  that  I 
had  been  judged  as  striving  to  get  the  work  under  contract  in  violation  of  law. 
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Nothing  in  my  acts  or  correspondence  can  warrant  Buch  a  reflection ;  on  the 
contrary,  that  correspondence  clearly  evinces  a  determination  to  aid  the  engi- 
neer department  to  the  end  of  having  it  to  put  nndei*  contract  in  stiict  accord- 
ance  with  law.  I  am  asked  from  what  source  I  qno^-ed  a  portion  of  the  laws. 
I  answer,  from  the  copy  sent  to  me  from  the  engineer  department.  Now,  I  see 
by  inspection,  the  quotation  was  correct,  hut  that  I  put  one  branch  of  the 
bracket  in  the  wrong  place.  The  following  should  have  been  the  mode: 
''Provided  that  no  contract  shall  be  made  except  after  public  advertisement  for 
proposals,  &c.,  and  the  same  [meaning  contract]  shall  only  be  made  with  the 
lowest  ^fAjp-•i^■*{ble  bidder  therefor."  ("Therefor"  meaning  the  work  in  this 
.-.--7,  eiiip  canai.^t.  Glair  flats.)  Comparing  this,  however,  with  the  quota- 
tion in  my  Vtter  of  June  11th,  and  which  has  been  questioned,  one  must  see 
there,  is  no  difference  in  letter  or  spirit,  not  a  shade  even  that  can  change  the 
meaning,  nor  was  it  my  intention  to  quibble. 

In  reply  to  "  It  is  deemed  essential  to  have  the  written  refusal  of  the  bid- 
ders to  enter  into  contract  for  such  portion  of  material  or  labor  for  nhich  they 
may  be  the  lowest,  unless  they  shall  have  awarded  to  them  the  whole  of  the 
work  of  improvement,"  this  suggestion  has  been  complied  with  as  far  as 
possible  Sanborn  (bid  32)  refuses;  <*  Hasbrouck  &  Gonro,"  bid  21,  could 
not  be  found  by  my  clerk,  who  was  sent  to  Milwaukee  to  see  him  and  Sanborn. 
A  week  has  been  spent  in  sending  him  after  the  bidders;  some  were  found; 
some  he  could  not  find  ;  some  would  not  say  whether  they  would  sign  a  refusal, 
but  thought  they  must  have  time  to  think  of  it ;  wished  not  to  say  or  do  any- 
thing, provided  by  holding  back  they  could  get  the  whole  reopened  to  be  again 
advertised,  &c.  He  discovered  that  this  is  the  plan  of  the  *'  ring  "  in  which 
Conro  is  coodpicuous,  who  is  endeavoring,  if  he  cannot  get  the  job  of  dredging 
through  Sanborn's  bid,  to  prevent  Brown  from  getting  the  award,  and  to  have 
the  work  readvertised. 

Papers  No.  1,  No.  2,  No.  3,  No.  4,  No  5,  attached  to  this  report,  show,  how- 
ever, that  John  Brown,  bid  12,  H.  M.  Mixer,  bid  1,  W.  W.  &  E.  T.  Williams, 
hid  16,  Buhl,  Ducharme  &  Co.,  bid  14,  and  Detroit  Bridge  and  Iron  Work 
Company,  bid  15,  have  declined.  There  are  some  others  that  have  not  been 
reached  on  the  subject ;  when  their  refusals  are  received  I  will  forward  them. 
I  come  now  to  that  part  of  said  engineer  department  letter  which  says :  **  It 
is  desirable  that  yon  ascertain  directly  from  Mr.  Sanborn,  of  Milwaukee,  all  the 
facts  of  the  case  in  relation  to  his  bid  for  materials  and  labor,  &c.  Mr.  San- 
born's affidavit  to  the  fact  of  his  bid  32  being  genuine  and  made  in  good  faith 
should  be  required." 

To  carry  out  this  suggestion  I  sent  my  clerk  to  Milwaukee,  who  saw  and 
presented  to  Sanborn  paper  X,  herewith  embodied  : 

X. 

State  op  Wisconsin,  County  of  Milwaukee,  ss: 

George  P.  Sanborn,  of  the  city  of  Milwaukee,  in  the  State  of  Wisconsin,  being 
duly  sworn,  deposes  and  says  :  That,  in  response  to  an  advertisement  of  Brevet 
Major  General  T.  J.  Gram,  colonel  United  States  corps  of  engineers,  published 
in  the  Detroit  Advertiser  and  Tribune  on  the  29th  of  March,  18G7,  inviting 
sealed  proposals  for  furnishing  materials  and  doing  the  work  for  construct- 
ing a  straight  ship  canal  from  the  mouth  of  South  Pass  directly  across 
St.  Clair  ilats,  I  bid  for  furnishing  the  material  and  doing  the  work  by  a 
wntten  proposal  signed  by  one  Conro  in  my  own  name;  that  the  said 
bid  was  made  for  the  purpose  of  enabling  the  said  Conro,  of  the  firm  of 
Hasbrouck  &  Conro,  to  get,  through  an  award  to  my  said  bid,  the  job  or 
contract  from  me  for  the  dredging  and  for  the  furnishing  the  materials  and  for 
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doing  the  other  work— one  or  all  of  these  jobs — in  case  Hasbronck  &  Godio 
Bhould  fail  to  get  these  on  their  own  bid,  and  that  it  was  anderstood  between 
Gonro  and  myself,  before  said  bid  in  my  name  was  pat  in,  that  I  would  tnimfer 
to  him  the  jobs  aforesaid,  one  or  all,  in  case  Hasbrouck  &  Gonro's  should  fail, 
and  in  case  the  bid  in  my  name  should  succeed  to  secure  an  awaid. 

Which  paper  states  the  facts  as  I  have  understood  them  and  now  believe 
them  to  be — as  told  to  me  by  Conro,  and  admitted  to  be  by  Gonro's  lawyer 
(Van  Dyke)  on  his  visit  with  Gocro  to  me,  claiming  the  award  for  Sauboro  for 
Oonro's  benefit.  Sanborn's  expression  was,  *<  I  presume  Gonro  and  General 
Gram  understand  the  matter  alike."  Sanborn  then  refused  to  make  affidavit  to 
X.  1  h^ii  be  was  asked  to  make  an  affidavit  that  the  bid  was  mnde  in  ^od 
faith  for  his  own  benefit,  as  expressed  in  paper  Y.  He  refused  to  make  affidavit 
to  this. 

Y. 

State  of  Wisconsin,  County  of  Milwaukee,  ss: 

George  P.  Sanborn,  of  the  city  of  Milwaukee,  in  the  Ftate  of  Wisconsin,  being 
duly  sworn,  deposes  and  says  :  That,  in  response  to  an  advertisement  of  Brevet 
Major  General  T.  J.  Gram^  colonel  United  States  corps  of  engineers,  published 
in  the  Detroit  Advertiser  and  Tribun<)  on  the  29ih  of  March,  1867.  inviting 
sealed  proposals  for  furnishing  materials  and  doing  the  work  for  constructing  a 
straight  ship  canal  from  the  mouth  of  South  Pass  directly  across  St.  Clair  flats, 
I  bidf  or  furnishing  the  materials  and  for  doing  the  work  by  a  written  proposal, 
signed  by  one  Gouro  in  my  own  name  and  by  my  authority,  which  authority  was 
given  by  me  to  the  said  Gonro  in  writing  previous  to  his,  the  said  Gonro's,  sign- 
ing and  handing  in  the  said  bid ;  that  said  bid  was  genuine  and  made  in  good 
f^ith  and  in  my  own  interest  alone,  and  was  not  made,  in  whole  or  in  part 
thereof,  in  the  interest  of  the  said  Gonro,  or  in  the  interest  of  Hasbronck  k 
Gonio,  of  Milwaukee,  Wisconsin,  or  of  either  of  them;  that  I  authorized  the 
said  Gonro  to  make  out  the  said  bid  as  to  prices  for  materials  and  for  labor 
before  the  said  bid  was  put  in ;  that  the  aforesaid  bid  was  for  the  whole  of 
the  materials  and  for  the  whole  work  advertised  for,  or  for  none  of  the 
materials  or  work,  and  it  was  so  meant  by  me  before  said  bid  was  put  in  or 
opened ;  that  I  have  nut  answered  this  bid  for  the  benefit  of  the  said  Gonro  or 
Hasbrouck  &  Gonro  since  the  same  was  put  in  and  since  it  became  publicly 
known,  nor  have  I  assumed  the  bid  since  it  became  publicly  kuown  for  the 
purpose  of  turning  the  benefit  of  an  award  of  a  contract  to  me  upon  it  either  in 
part  or  in  whole  of  what  was  bid  for  over  the  said  Gonro  or  Hasbrouck  & 
Gonro ;  and  that  the  copy  of  said  bid  hereto  annexed  is,  to  the  best  of  my  be- 
lief, true. 

The  following  quotation  was  then  put  to  Sanborn  :  *'  Will  yon,  then,  make 
an  affidavit  in  due  form  in  your  own  terms,  setting  forth  all  the  facts,  as  you 
understand  them,  in  relation  to  your  said  bid,  and  forward  the  same  without 
delay  to  General  Gram  V*  His  answer  was :  **  I  decline  making  any  affidavit." 
All  of  which  is  respectfully  submitted  to  accompany  my  remarks  upon  the 
appeal  of  George  P.  Sanborn  to  the  Ghief  of  Engineers,  which  appeal  is 
marked  B. 

Very  respectfully,  your  obedient  servant, 

T.  J.  GRAM, 
Colonel  Corps  Engineers,  Brevet  Major  General* 

Major  Gen.  A.  A.  Humphrbvs, 

Chief  of  Engineers, 


k 
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No.  1. 

Bay  City,  Michigan,  June  25,  1867. 

Gbnrbal  Cram  :  Ae  I  bid  for  the  entirety  of  St.  Glair  flats  improvement^ 
ind  knowing  that  the  BQccerafal  completion  of  the  plan,  though  in  its  parts  very 
simple  and  in  its  whole  easj  to  constract  if  all  be  made  under  one  contractor, 
aud  all  of  us,  as  I  understood  the  matter,  having  bid  for  the  whole  or  none,  and 
knowing  from  mj  long  experience  that  two  or  more  contractors  on  such  a  job 
woald  inevitably  clash,  I  hereby  decline  to  contract  for  parts  of  the  work,  unless 
I  am  awarded  the  whole,  as  being  the  lowest  responsible  bidder  for  the  whole 
material  and  work.  But  1  am  ready  at  any  time  to  accept  the  award  of  i  he  whole 
upon  my  hid  as  put  in  with  its  accompanying  note,  if  the  engineer  please,  iu 
relaiiou  to  iron  bolts  and  spikes. 
Respectfully  yours, 

JOHN  BROWN. 

I  certify  the  above  to  be  a  true  copy  of  John  Brown's  original  letter  declining 
to  contract  for  parts  of  his  bids,  but  expressing  his  willingness  to  contract  for 
all  his  bid. 

T.  J.  CRAM. 
Cclond  Engineers,  Brevet  Major  UeneraL 


No.  2. 


MoNROK,  June  14, 1867. 

Dbar  Sir:  I  desire  to  withdraw  my  proposal  to  furnish  materials  for  the 
eonstnictioD  of  a  ship  canal  across  the  St.  Clair  flats. 
Very  respectfully,  yours,  &c., 

H.  M.  MIXER. 
Maj.  Gen.  T.  J.  Gram, 

Detroit,  Michigan. 

I  certify  that  the  above  is  a  true  copy  of  the  original. 

T.  J.  CRAM, 
Brevet  Major  GeTieral,  Colonel  Corps  Engineers, 


No.  3. 


Detroit,  June  24,  1867. 

We,  the  undersigned,  W.  W  &  E.  T.  William**,  who  bid  for  doing  the  work 
on  St.  Clair  flats  canal,  according  to  items  in  General  Cram's  advertisement  of  29th 
March,  1867,  decline  taking  the  work  simply  for  driving  sheet  piles  at  60  cents 
each,  as  our  bid  contemplated  all  the  work  or  none. 

W.  W.  k  E.  T.  WILLIAMS. 
General  Cram, 

United  States  Engineer. 

I  certify  that  the  above  is  a  true  copy  of  the  original. 

T.  J.  CRAM, 
Brevet  Major  General,  Colonel  Corps  Engineers* 
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No.  4. 

Detroit,  June  2.S.  1! 

We,  tbe  nnderaigned,  decline  the  award  of  contract  for  furnishing  nn 

screw  and  washer  bolts  for  9  cents  per  pound,  aUo  for  iron  bars  for  drif 

at  5  j  cents  per  ponnd,  also  spikes  for  7  cents  per  pound,  delivered  at  Soat 

month,  for  the  St.  Clair  ship  canal,  near  where  was  "  Jerry's  ranch." 

£UUL,  DUUHABHE  k 
General  T.  J.  Cram, 
Detroit,  Michigan. 

I  certify  that  the  above  is  a  tme  copy  of  the  orieioal. 

T.  J.  CRAM, 
Brevet  Major  General,  Colonel  Corpt  E»gin 


No.  5. 

Drtroit,  Michioan,  July  3, 1 
Dbab  SrR  :  We  herewith  withdraw  proposiiion  of  April  10,  1567,  to 
bolts,  QulE,  and  washers  for  St.  Clair  flats  ship  caual  improvement. 
Kespectfully  yours, 

DETROIT  BRIDGE  AND  IRON  WORK 
By  WM.  C.  CALHOUN,  Secre 
GeDeral  T.  J.  Cram, 

SyperUlendent  ofH.  R.  Improeement. 

I  certify  that  the  above  is  a  tme  copy  of  the  original. 

T.  J.  CRAM. 
Brevet  Major  General,  Colonet  Corpt  Engh 


B  12. 


Umtbd  States  Engineer  Oppicr,  Jvly  5,  1 
Sir:  In  reply  to  your  letter  of  the  25th  ultimo,  transmitting  to  me 
copies  of  letter  of  appeal,  June  9th.  to  the  Chief  Engineer,  and  of  the  agt 
to  sustain  the  appeal  (drawn  oat  by  Conro's  lawyer)  purporting  to  be  from 
P.  Sanlwrn,  Milwaukee,  cUiming  the  award  of  dredging  for  St.  Clair  fli 
canal,  I  have  the  houor  to  submit  the  accompanyiog  papers,  marked  A,  c 
ing  my  abstract  of  bids  21,  32,  and  12,  with  copies  of  original  bids  attaci 
the  remarks  thereon,  and  my  advertisement,  B,  containing  the  letter  of  bj 
Chief  of  Engineers  and  agreements  to  sustnin  it,  purporting  to  be  from  Ge 
Sanfaorn,  buc  in  reality  from  lawyer  Van  Dyke,  Conro's  atloruey,  push 
an  award  to  Sanborn's  bid  for  tbe  benefit  of  Conro  ;  C,  containing  mj 
and  declinatures  from  bidders  received  iu  accordance  with  BUgge^tioni 
gineer  department  letter  to  mo  ISih  Jane,  1867,  and  the  following  remi 
which  reference  is  occasionaliy  and  necessarily  made  to  contents  of  A,  B, 
I.  Aa  to  awarding  the  dr<;dging  to  George  P.  Sanborn,  of  Milwauki 
No.  32,}  see  abstract  herewith  sent  of  bids  12,  21  and  32,  and  certified  » 
tbe  original  bids  attached. 

In  relation  to  this  bid  32  I  have  to  remark,  some  days  afler  sending  mj 
of  May  7th,  with  tbe  abstract  of  bids  for  items  not  classified,  to  tbe  ei 
department,  I  discovered  that  this  bid  32  was  a  fraud,  which  had  1  knowi 
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I  opened  the  bids,  I  would  have  rejected  in  toto,  and  it  should  never  have  ap- 
peared on  an  abstract  of  mine.  The  evidence  of  this  piece  of  sharp  practice 
became  conclusive  some  days  afterwards. 

Conro,  who  in  the  name  of  Hasbrouck  &  Gonro  bid  No.  21,  drew  up  bid  32, 
ligned  Sanborn's  name  and  put  it  in,  not  for  Sanborn  to  get  the  contract,  bnt 
for  Hasbrouck  &  Coiiro  to  get  the  dredging,  provided  their  bid  No.  2 1  should 
fail  to  be  the  lowest.  It  turns  out  that  Sanborn  was  a  "  straw  "  used  by  Gonro 
to  obtain  for  Hasbrouck  &  Gonro  the  advantage  of  two  bids  to  each  of  their 
fellow-bidders,  having  one  which  was  unbeknown  until  since  that  abstract  and 
mj  letter  of  7th  Maj  were  sent.  I  find  that  Sanborn  used  to  be  a  book-keeper 
to  Conro,  and  is  now  a  broker  in  small  business,  and  knows  no  more  about  con- 
structions than  the  most  inexperienced.  On  opening  the  bids  I  mistook  him  for 
another  Sanbnrn.  Gonro  has  since  twice  acknowledged  perpetrating  the  trick, 
and  that  he  did  it  to  secure  to  himself  the  dredging  in  case  Hasbrouck  &  Gonro's 
bid  No.  21  i^honld  fail  to  secure  the  whole. 

There  never  has  been  a  word,  verbally  or  in  writing,  from  Sanborn  to  me,  claim- 
ing the  contract  or  acknowledging  the  bid,  or  conferring  any  authority  for  Gonro 
to  use  bis  (Sanborn's)  name  in  the  matter,  which  makes  bid  32  without  such  writ- 
ten authority  tantamount  to  a  forgery.  1  stamp  this  straw  bid  No.  32  as  a  trans- 
action worthy  of  a  trickster. 

Conro  first,  on  seeing  that  Brown  for  the  entirety  was  the  lowest,  went  and 
proposed  to  Brown  to  take  him  (Gonro)  in  as  a  partner  on  Brown's  bid ;  Brown's 
reply  was  that  the  contract  had  not  been  awarded,  consequently  he  could  give 
no  definite  reply,  to  such  a  proposition.  Conro  has  since  been  active  to  secure 
for  himself  the  dredging  on  the  fraudulent  bid  in  name  of  Sanborn,  and  Gonro's 
pertinacity  shows  a  desire  more  for  a  hand  upon  the  public  crib  than  for  the 
interest  of  this  important  public  work.  I  regard  his  use  of  a  straw  bidder  as  an 
unfair  attempt  to. overreach  those  who  put  in  their  bids  honestly. 

Conro  has  had  the  barefacednees  a  third  time  to  call  on  me,  the  last  time  with 
a  lawyer,  (the  same  who  now  makes  appeal  to  the  Ghief  Engineer  ostensibly  for 
Sanborn.)  This  lawyer  is  behind  the  scenes  pushing  Sanborn,  the  straw  bidder, 
forward,  but  really  in  the  interest  of  Conro,  and  wrote  out  the  appeal  to  the 
Chief  of  Engineers  in  Sanborn's  name,  claiming  that  the  dredging  should  be 
awarded  to  Sanborn,  to  the  end  that  he  (Gonro)  may  get  the  contract  through 
Sanborn. 

It  is  needless  to  say  I  have  treated  this  claim  of  Gonro's  with  silence,  and  in 
making  up  my  final  abstract,  which  was  sent  to  the  department  June  11, 1 
marked  upon  the  abstract  a  rejection  of  the  whole  bid  No.  32,  for  reasons  herein 
Btated  and  thereon  assigned  under  the  head  of  remarks. 

Sanborn  has  never  written  a  word  to  me — ^made  any  claim  upon  me  in  writing 
or  by  any  authorized  agents  upon  the  subject.  He  has  thought  proper,  by  his 
counsel,  only  to  communicate  directly  with  the  Ghief  Engineer  upon  the  claim 
for  the  award. 

The  reasons  and  facts  above  stated  are  in  my  estimation  sufi&cient  for  the 
Secretary  of  War  to  reject  the  bid  32  in  Sanborn's  name. 

But  there  is  another  reason,  not  before  mentioned,  that  bid  32  for  dredeing 
should  be  rejected  in  comparison  with  others  for  the  reason  that  in  his  bid  for 
dredging  he  does  not  conform  to  the  advertisement  in  an  essential  point.  (See 
his  original  bid  for  dredging.)  He  does  not  propose  for  the  dredging  which  is  to 
be  measnred  after  being  put  in  the  dikes  and  banks,  as  will  be  seen  by  the  copy 
of  his  bids. 

The  following  extracts  from  my  advertisement  will  prove  this  defect : 

(a)  "Earth  to  be  dredged  from  between  the  dikes  and  put  into  the  dikes  and 
canal  banks  beyond^  so  as  to  make  them  the  proper  shape  as  described.      *      * 
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*<State  tbe  price  per  cubic  yard,  measured  ia  tbe  natural  bed  or  cut,  for  n 
dredging  and  plac'ng  tbe  earth.  Also  atnte  the  price  per  cubic  yard,  measared 
in  tbe  dikes  and  banks,  for  so  dredging  and  placing  tbe  earth  " 

Tbe  defect,  an  essential  one,  in  tbe  bid  is  apparent.  On  tbe  ground  of  this 
non-compliance  with  my  adver  isement  I  reject  bid  No.  32  for  tbe  dredging.  If 
awarded  to  bim  upon  tbe  price  for  that  only  to  be  measured  in  tbe  cut,  what 
price  is  to  be  paid  for  that  part,  or  tbe  whole  of  what  in  the  construction  I  shall 
find  it  necessaiy  to  measure  in  tbe  dikes  and  banks  ?  Tbe  advertisement  and 
tbe  plan  of  carrying  on  tbe  work  show  that  some  may  have  to  be  measured  one 
way  and  some  tbe  other. 

Nor  has  any  authority  been  presented  to  me,  verbally  or  in  writing,  giving  me 
tbe  least  reason  to  hope,  much  less  to  believe,  that  the  persons  named  in  bid  33 
as  bondsmen  will  consent  to  sign  a  bond  for  Sanborn. 

II.  In  relation  to  argument  B  to  sustain  Sanborn's  appeal,  Sanborn's  lawyer 
copies  section  one  of  the  act  correctly,  but  in  his  argument  be  gives  the  go-bj 
to  tbe  practical  interpretation  of  that  section,  not  deigning  a  word  upon  it  except 
to  quote  it.  I  will  endeavor  to  elucidate  the  clause  which  says  "to  be  expended 
in  accordance  with  tbe  plans  and  specifications  of  Colonel  T.  J.  Gram  in  his 
report  of  December  10, 1866."  That  plan  is  bet  forth  in  tbe  report,  and  con- 
templated beginning  the  work  at  tbe  mouth  of  South  Pass,  and  carrying  on  the 
wood  and  iron  Vork  of  both  dikes,  tbe  dredging  to  fill  the  dikes,  and  to  fonn 
the  banks  and  to  make  the  water-way  all  simultaneously,  thus  pushing  end- 
wise by  short  sections  at  a  time  through  the  whole  line  of  the  work,  completing 
tbe  whole,  section  by  section,  as  we  progress. 

And  this  I  submit  is  an  essential  and  important  feature  of  section  one,  in  the  plan 
of  execution ;  and  this  is  the  proper  mode  of  engineering  tbe  work,  and  practicallj 
implies  one  contractor  for  all  tbe  different  kinds  of  labor  involved  in  carrying  out  the 
plan.  To  separate  tbe  labor  into  kinds  or  items,  and  award  so  as  to  have  sevenl 
contractors,  would  greatly  embarrass  the  work.  They  would  inevitably  clash. 
Common  sense  runs  counter  to  such  a  mode  of  awards,  which,  if  made  a  prece- 
dent, will  he  tbe  means  of  leading  to  inextricable  involvements,  as  will  be  seen 
further  on. 

I  bold  that  all  tbe  different  kinds  of  labor  for  this  should  constitute  one  class, 
which  I  have  characterized  by  A  in  my  final  abstract,  forwarded  June  II,  1867. 

Tbe  lawyer  positively  perverts  tbe  second  section  of  tbe  act  in  skipping  es- 
sential features  and  quoting  what  suits  his  client — virtually  ignoring  other  por- 
tions of  tbe  section.  I  here  supply  tbe  ignored  parts,  which  any  oue  can  see 
for  himself  by  reading  tbe  section  through : 

(b)  **And  provided^  That  *  *  *  i\^q  money  Appropriated 
by  this  act  shall  be  so  applied  as  to  complete  or  make  tbe  nearest  appro  xima- 
tion  to  completing  the  work  for  which  each  specific  appropriation  is  made." 

(c)  **Profndedy  That  no  contract  shall  be  made  except  after  public  advertise- 
ment, •  *  ♦  and  the  same  shall  only  be  made  with  the  lowest 
responsible  bidder  therefor  upon  security,"  ice. 

The  word  "  same  "  refers  to  "  contract "  and  tbe  word  **  therefor  "  refers  to 
**  the  work  "  expressed  in  second  proviso.  This  is  tbe  plain  common-sense 
English  of  tbe  law. 

The  first  part,  b,  omitted  by  bim,  but  now  supplied,  will  settle  tbe  qaestioa 
against  tlie  lawyer,  even  supposing  Sanborn's  bid  not  ruled  out  in  toto,  or  in 
part,  for  the  dredging,  for  it  will  be  seen  in  passage  c  that  John  Brown  (bid  No. 
12)  declines  to  take  an  award  for  part  or  parts,  but  will  take  the  bid,  modified 
by  bis  note,  for  $409,218  38,  or  at  his  bid,  excluding  the  note,  "*"  '^  for 
$411,627  55.     The  last  paragraph  but  two  of  my  advertisement  reads: 

{d)  "  It  is  highly  desirable  that  one  contractor  should  put  in  his  bids  so  as  to 
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ipcnre  to  himself  thf^  contract  for  fumiBhing  all  materials  and  doing  all  the  work. 
Tbe  doing  of  all  work,  however,  to  be  under  one  contractor,  if  his  bids  justify ." 
All  the  bidders  for  the  entirety  responded  to  the  first  part  of  d,  and  put  in 
tbeir  bids  expecting  to  be  awarded  the  whole  or  none  ;  and  hence  it  was  so  re- 
marked on  my  final  official  abstract.  None  but  Gonro  (bid  21)  and  Sanborn 
(bid  32)  have  as  yet  shown  the  meanness  to  repudiate  that  understanding. 
Thej  come  forward  after  the  bids  are  made  pnblic  to  claim  awards  lor  any 
kind  or  item  they  bid  for  or  the  whole  they  bid  for.  Now,  suppose  (what  I  do 
not  believe  will  be  the  case)  that  my  ruling,  rejecting  bid  32  in  tuto  or  reject- 
ing the  part  for  dredging,  be  overruled  by  the  Secretary  of  War,  and  the  award 
for  dredging  made  to  Sanborn.  In  such  an  event  we  have  to  look  to  some 
other  bid  than  John  Brown*s  (bid  12)  for  all  materials  and  all  work  other  than 
dredging.  The  next  lowest  to  Brown's  bid  for  the  materials  (of  those  whom 
▼s  have  any  evidence  will  accept  partial  awards)  is  bid  No.  32 — this  same 
Sanborn's — ^amounting  to  8 1 40, 1 13  35.  The  next  lowest  bid  to  Brown's  for  all 
▼ork  other  than  dredging  (of  those  whom  we  have  any  evidence  will  accept  par- 
tial awards)  lA  bid  No.  21  (Hasbrouck  &  Conro's — the  same  Gonro  who  is  at 
the  bottom  of  the  appeal)  amounting  to  $51,330  09.  Bid  32  (Sanborn)  for 
dredgtng  amounts  to  $225,481  60.     Total  cost  of  the  work,  $416,825  04. 

But  John  Brown,  who  bid  for  the  entirety,  will  still  hold  to  his  bid,  and  ac- 
cept the  award  of  the  whole,  at  $409,218  38.  Di£ference  in  favur  of  the 
United  Sutes  if  given  to  Brown,  $7,606  66. 

I  here  ask  the  sapient  lawyer  which  award  would  fulfil  the  law  quoted  and 
marked  b\  and  which  award  will  fulfil  the  meaning  of  quotation  c,  requiring 
tbe  contract  to  be  made  only  with  the  lowest  responsible  bidder  (not  bidders) 
therefor  ? 

Farther  comment  is  unnecessary  to  convince  that  if  the  dredging  be  awarded 
to  Sanborn  we  must,  as  a  consequence,  award  all  the  materials  to  him,  and,  as 
another  consequence,  all  the  work  other  than  dredging  to  Hasbrouck  &  Conro, 
and  thus  would  the  letter  and  spirit  of  the  law  be  violated ;  on  the  contrary, 
by  awarding  the  whole  to  Brown,  the  letter  and  spirit  meaning  of  the  law  would 
be  fulfilled. 

III.  Further  in  relation  to  the  argument  of  Sanborn's  lawyer  to  sustain  the 
appeal.  He  quotes  section  third  of  the  act:  (e)  "There  shall  be  separate  propo- 
sab,  and  separate  contracts  for  each  work,  and  also  for  each  class  of  material  or 
labor  for  each  work,"  and  upon  this  goes  into  much  special  pleading  to  convince 
the  Chief  of  Engineers  that  the  law  requires  the  award  to  be  given  to  Sanborn. 
Nothing  more  clt^rly  shows  a  brain  muddled  with  the  greediness  for  government 
contracts  than  this  special  pleading,  full  of  speciousness  and  rank  sophistry.  He 
conducts  his  argument  by  assuming  that  **  separate  contracts  "  necessarily  means 
separate  contractors,  and  holds  that  we  are  bound  by  the  law  to  award  in  a  man* 
oer  implying  a  separate  contractor  for  each  kind  or  item  of  labor  or  material.  This 
is  one  part  of  his  foundation,  which  I  think  is  no  better  than  sand,  at  all  events.  I 
differ  essentially  from  his  construction,  and  will  briefly  show  the  fallacy  of  such 
■nidea.  In  this  work  there  are  not  less  than  seventeen  different  items  or  kinds 
of  material  and  labor.  To  admit  a  contractor  for  each,  therefore,  implies  eighty- 
five  copies  of  articles  of  agreement*  thirty-four  bonds  to  be  written  out,  duly 
signed  and  acknowledged,  fifty-one  bondsmen,  and  seventeen  contractors.  This 
^iQall  army  of  contractors  would  be  in  each  other's  way,  each  claiming  to  do  his 
item  of  work,  be  paid  for  it,  and  to  be  quit  of  his  job  without  regard  to  the  work 
of  the  other  sixteen.  Nothing  satisfactorv  can  be  accomplished  in  this  way,  and 
110  responsible  contractor  would  undertake  a  bid  under  qo  diluted  a  division,  in 
two  kinds,  of  material  or  labor;  such  is  the  practical  tendency  of  admitting  his 
c^stniction.  I  do  not  infer  *'  separate  contracts  "  to  mean  there  shall  be  separate 
contractors  for  each  item,  or  even  **  kind"  or  even  *'  class»"  of  material  or  labor. 
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I  apprehend  the  meaning  to  be  that  it  is  one  duty  in  drawing  up  articles  of  agree 
ment  to  specify  therein  separate  classes  of  labor  or  material,  and  to  the  end  that 
kinds,  quantities,  (r,)  by  weight  or  measure,  and  prices  shall  be  clearly  deeiguated 
therein ;  and  this  separation  in  the  articles  of  agreement  is  tantamount  to  "separate 
contracts,"  all  being  U  gaily  permitted  in  the  same  instrument  and  under  one  con- 
tractor. If  I  am  decided  to  be  lame  in  this  point  of  my  construction  by  pnper- 
vising  authority,  then  (e)  of  the  3d  section  comes  in  direct  conflict  with  (c)  of  (he 
2d  section  of  the  act.  In  such  an  ambigutius  conflict,  to  what  shall  we  reeort 
as  a  precedent  ?  I  answer,  to  previous  practice,  which  has  been  that  in  the  many 
articles  of  agreement  I  have  made  on  behalf  of  the  United  States  in  reference  to 
the  works  named  in  the  act  to  which  sections  two  and  three  belong,  in  tbepaat 
two  years,  I  have  done  precisely  in  accordance  with  my  views  as  above  stated, 
and  contrawise  to  the  construction  of  Sanborn's  lawyer ;  every  one  of  which 
articles  of  agreement  (and  several  of  which  contain  **  separate  contracts")  has 
been  approved  by  the  proper  authority. 

To  depart  from  this  practice  (which  I  hold  is  strictly  in  accordance  with  the 
law)  now  because  this  lawyer  has  come  into  the  arena,  and  make  contracts  upon 
his  sophistication  of  section  three,  and  to  allow  ourselves  to  be  blinded  by  the 
cloud  of  dust  he  has  raised  to  the  nullification  of  the  provisions  of  section  two, 
(which  he  skipped,)  would,  I  respectfully  submit,  lead  us  into  many  difficulties, 
besides  the  palpable  violation  of  the  law. 

Another  important  difference  between  this  lawyer,  and  myself  is  this :  He 
assumes  in  his  argument  to  sustain  the  appeal  that  "class  of  material"  and 
"class  of  labor*'  mean  in  practical  engineering -the  same  as  ''kinds  or  items  of 
material,"  and  "  kinds  or  items  of  labor."  I  deny  that,  from  the  English  laogoage 
or  the  practice  of  the  engineer  any  such  assumption  is  admissible  as  applicable 
to  the  work  in  question. 

What  does  "class  of  material"  mean  in  this  connection]  It  is  interpreted 
by  experienced  engineers  and  contractors  of  constructions  as  meaning  Mr«/?i 
placed  together  whicJi  have  tomethtng  in  common  and  a  neceuary  practical  cm- 
nection.  And  what  does  "  class  of  labor  "  mean  ?  It  means  those  kinds  of  labor 
which  have  something  in  common  practical  connection,  and  which  cannot  be 
separated  without  injury  and  risk  in  the  execution  of  the  work  of  improvement. 
To  say  that  **  items"  or  '*  kinds  "  constitute  classes  in  the  meaning  of  the  law 
is  begging  the  whole  question  at  issue.  To  award  to  separate  contractors  *'  kinds" 
or  '*  items"  is  endangering  the  whole  structure  and  practically  nullifying  the  act 
of  Congress,  as  I  have  already  shown.  The  lawyer  in  his  argument  insiuoates 
that  in  **  said  notice"  (meaning  my  advertisement)  I  classified  material  and  labor. 
A  similar  idea  is  also  held  out  in  the  engineer  department  letter  to  me  of  June 
18,  that  I  classified  labor  and  material  in  my  abstract  sent  May  7.  I  here  respect- 
fully but  emphatically  deny  having  made  a  classtficatibn  either  in  my  advertise- 
ment or  in  that  abstract.  1  did,  however,  make  a  classification  in  my  final  official 
abstract  sent  with  my  letter  of  June  11,  just  as  shown  on  the  abstract  A,  here- 
with sent.  I  hold  that  this  shows  the  proper  practical  engineering  classification 
in  connection  with  the  work  in  question.  In  my  letter  before  to  the  engineer 
department  upon  '*  classes"  and  **  kinds  "  or  **  items  "  I  have  said  enough  to  show, 
without  repetition  here,  that  such  as  I  have  made  should  be  the  classification  if 
we  classify  at  all. 

Whose  business  is  it  to  classify  1  Congress  has  not  classified  the  labor  or  ma- 
terial. The  engineer  department  has  not,  nor  has  the  Secretary  of  War.  Is 
it  the  province  or  right  of  a  particular  bidder  (who  has  never  been  a  contractor) 
seeking  an  award  upon  a  '*  shyster"  bid  to  make  the  classification  If 

I  submit  that  the  engineer  in  charge  can  with  propriety,  until  instructed  by 
higher  authority  to  the  contrary,  classify  legally  not  only  labor  but  material,  lu 
accordance  with  this  rieht  I  claasified  as  shown  on  my  abatract  of  June  Il»  and  to 
this  right  we  must  hold  if  we  expect  successfully  to  prosecute  the  work. 
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I  have  denied  classifying  in  my  advertisement.  I  onfy  numbered  items  in  it 
with  the  numerals  1,  2, 3, 4,  &c.  To  call  this  a  classification  is  an  assumption  not 
warranted,  and  only  resorted  to  bj  a  special  pleader,  to  raise  a  mist  behind  which 
to  conceal  the  weakness  of  his  cause. 

The  Dumbering  of  the  items  in  the  advertisement  was  to  guide  the  bidders  in 
the  manner  of  putting  down  their  prices  as  far  as  possible  in  a  uniform  manner, 
and  to  facilitate  computations  of  the  bids  in  my  office,  and  nothing  else,  as  had 
heen  the  practice  for  other  works.  If  the  numbering  in  the  advertisement  is  to 
he  wrested  into  a  classification  and  used  as  a  pretext  by  the  lawyer  for  subserving 
the  particular  interests  of  the  man  who  put  in  spurious  bid  32,  what  is  to  become 
of  the  rights  of  the  other  35  bidders  ?  Would  they  not  have  a  right  in  equity 
to  a  reconsideration  of  the  whole  matter  ?  And  this  would  lead  to  the  blotting 
entail  we  have  done  and  pricking  anew  by  readvertising,  and  thus  another  retard- 
ation of  the  work  for  another  season,  to  the  money  detriment  to  commerce  of 
another  half  million  of  dollars. 

The  interpretation  which  in  the  foregoing  remark  I  have  given  to  the  sections 
1,  2,  3,  are  the  same  1  had  the  honor  to  present  to  the  engineer  department  in 
mj  letters  of  June  1st  and  3d,  in  relation  to  Erie  and  Grand  River  harbors,  and 
of  Jnne  11th,  in  respect  to  St.  Glair  flats ;  and  it  was  upon  the  same  interpreta- 
tion of  sections  1,  2,  3,  all  considered  fairly  in  their  relations  to  each  other,  that 
I  though t  it  my  duty  to  recommend,  as  I  did  in  my  letter  of  May  7th,  the 
award  of  the  entirety  of  the  St.  Clair  flats  work  to  John  Brown,  who  was  and 
» the  lowest  responsible  bidder  therefor. 

Since  perplexing  Questions,  however,  (in  respect  to  Erie,  Grand  River,  St. 
Clair  flats  and  Ausable,)  have  been  turned  back  upon  me,  1  have  thought  it 
advisable  to  consult  the  highest  authority  within  my  district  for  an  interpreta- 
tion of  the  law. 

I  have  obtained  the  opinion,  and  must  respectfully  insist  upon  its  forming  a 
part  of  this  paper  in  answer  to  Mr.  Sanborn's  appeal. 

The  opinion  speaks  for  itself,  and  here  follows  : 

United  States  District  Attorney's  Office, 

Eastern  District  of  Michigan, 

Detroit,  June  26,  1867. 

Gbxbral  :  I  have  to  acknowledge  your  communication  of  June  25th,  request- 
ing my  opinion  as  to  the  construction  of  the  act  of  Gongress  approved  March 
2, 1867,  entitled  "An  act  making  appropriations  for  the  repair,  preservation,  and 
completion  of  certain  public  works  heretofore  commenced  under  the  authority  cf 
lav,  and  for  other  purposes,"  Sess.  L,  1867,  p.  418,  with  reference  to  certain 
practical  questions  which  present  themselves. 

It  is  a  cardinal  rule  that  in  the  construction  of  statutes,  each  section  is  to  be 
iut<Tpreted  with  reference  to  the  other  sections  and  the  law  as  a  whole. 

I  first  observe  that  the  appropriation  for  St.  Glair  flats  improvement  is  to  be 
expended  in  accordance  with  your  plans  and  specification  by  section  1,  and  that 
bv  section  2  the  money  voted  is  to  be  made  to  go  as  far  as  possible  towards 
finishing  the  work,  and  that  by  the  same  section  the  honorable  Secretary  of  War  is 
to  expend  the  money  by  contract,  (except  in  cases  of  examinations  and  surveys."^ 
In  regard  to  the  aforementioned  matters  the  law  is  clear. 

Section  2  further  provides  that  the  work  shall  he  let  to  the  lowest  responsible 
bidder  therefor.  This  means  clearly,  in  my  opinion,  to  the  lowest  single  indi- 
^><iaal,  partnership,  or  company  who  shall  put  in  a  bid  for  the  entire  public  im- 
proyement ;  the  word  "  therefor*^  signifying  the  public  work  advertised  to  be 
<^^tracted  for. 

la  the  light  of  this  latter  portion  of  section  2,  the  language  of  section  3, 
^ere  it  othexwise  ambiguonSi  (which  I  think  it  is  not,)  becomes  plain. 
13  w Vol.  ii 
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There  shall  he  separate  proposals  and  contracts  for  each  work  and  each  class 
OF  MATERIAL  OR  LABOR  for  each  work. 

I  think  this  is  by  no  means  to  be  interpreted  as  requiring  a  separate  indi- 
vidual contractor  for  each  class.  It  evidently  means  that  each  single  hiMer 
shall  classify  and  itemize  his  hid. 

This  provision  is  made,  undoubtedly,  for  two  reasons  :  first,  because  the  work 
is  to  be  done  according  to  certain  plans;  and  second,  to  prevent  the  frauds 
sometimes  resulting  from  a  lumping  bid. 

Any  other  construction  than  that  which  I  give  I  apprehend  would  Dullify 
the  appropriation ;  for  it  would  be  impossible,  in  the  first  place,  to  find  persons 
who  would  contract  for  portions  of  the  work ;  and  secondly,  if  the  former  objec- 
tion is  met,  such  persons  would  inevitably  disagree  and  clash,  so  as  to  delay 
or  destroy  the  work. 

But  I  regard  sec.  2  as  imperative  in  requiring  that  the  whole  work  should 
be  let  to  ONE  contractor. 

Permit  me  to  express  the  opinion  that  the  early  letting  and  completion  of  ills 
work  is  very  highly  desirable  for  the  interest  of  our  commerce. 
Very  respectfully,  your  obedient  servant, 

ALFRED  RUSSELL, 
United  States  District  Attorney. 

Brevet  Major  General  T.  J.  Gram, 

Colonel  of  Engineers,  Detroit, 

I  certify  that  the  foregoing  is  a  true  copy  of  the  original  letter  in  every  word. 
point,  single  line  and  double  line  of  underscoring. 

T.  J.  GRAM, 
Brevet  Major  General,  Colonel  Engineert. 

Since  receiving  this  official  opinion,  in  an  interview  with  Hon.  J.  M.  Howard' 
one  of  our  most  eminent  lawyers,  and  who  helped  to  make  the  law,  he  gave 
precisely  the  same  interpretation,  corresponding  with  my  own  previous  inter- 
pretation»  also  with  Mr.  Russell. 

I  remark  upon  the  fling  at  Brown  in  B.  Gonro's  lawyer's  argument  signed 
with  Sanborn's  name,  because  of  Brown's  residing  in  Ganada,  that  this  ud- 
manly  shaft  is  thrust  with  an  ill  grace,  since  '<  Hasbrouck  &  Gonro"  have  had 
their  residence  for  many  months,  if  not  years,  and  one  still  lives,  in  Ganada. 
Brown  was  for  three  years  the  able,  faithful,  and  efficient  contractor  for  the  United 
States  at  Fort  Niagara.  Because  he  hails  from  Ganada  now,  I  required  him  to 
present  bondsmen  who  should  be  citizens  of  the  United  States,  with  which  be 
promptly  complied. 

There  is  much  besides  what  I  have  remarked  upon  in  this  paper  in  the  letter 
of  appeal  and  the  argument  B  full  of  gammon,  to  which  I  have  made  mai^oal 
notes,  which  may  be  seen  by  any  one  wishing  to  follow  out  his  arguments. 

To  sum  up,  we  are  forced  to  the  following  conclusion : 

1.  That  Sanborn  was  not  a  bona  Jide  bidder,  as  will  be  proven  by  what  I 
have  heretofore  reported,  and  in  his  refusal  to  make  affidavits  or  to  give  any 
satisfactory  answer  in  relation  to  bid  32.     (See  my  report  G.) 

2.  That  I  did  my  duty  in  rejecting  bid  32  tn  toto,  (as  soon  as  L  found  out  the 
deceit,)  which  Sanborn  has  (subsequently  to  the  opening  of  the  bids)  been  put 
forward  ta  claim  an  award  upon,  for  the  benefit  of  Gonro. 

3.  Whether  the  bid  be  allowed  to  stand  rejected  in  toto  at  the  War  Depart- 
ment  or  not,  the  part  for  the  dredging  must  be  rejected. 

4.  That  therefore  Brown's  bid  12  is  the  lowest  responsible  bid  for  the  work, 
and  even  for  the  item  of  dredging. 

5.  That  Brown  is  entitled  to  the  awards  for  the  entirety  on  bid  12  (whether 
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all  or  the  dredging  alone  of  bid  32  be  rejected  or  not  rejected  by  the  Secretary 
of  War)  by  all  that  is  fair,  and  by  the  complete  and  full  opinion  of  the  United 
States  dlfltrict  attorney. 

In  conclusion,  I  have  to  request  that  this  paper,  with  the  accompanying 
papers,  may  be  laid  before  the  honorable  Secretary  of  War  as  early  as  possible, 
for  a  decision  of  the  question  as  to  whom  the  contract  or  contracts  shall  be 
awarded. 

I  have  the  bonor  to  be,  very  respectfully,  your  obedient  servant, 

T.  J.  CRAM, 
Colonel  of  Engineer s^  Brevet  Major  General. 

Kajor  General  A.  A.  Humphreys, 

Chief  of  Engineers,  TJ,  S,  A. 
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B  13. — AbHract  of  bidi  for  Jurnithing  mater 
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doing  teork  at  St.  Clair  flaU^  Michigan, 


Olaadfication  of  work  to  be  done. 
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for  the  whole  or  none,  and  so  reeeWed  it.  After  sending  off  that  preliminary  abstraet  and  aceompanjring  let- 
ia  tb^  matter.  The  bid  had  been  made  ont  and  Higned  with  Sanborn's  name  by  Conro,  who  bid  No.  21,  (Has- 
opoo  the  goTemment.  The  whole  chain  of  facts  connected  with  it  are  fully  set  forth  in  my  letter  accompany- 
of  nune.  The  bid,  however,  was  understood  at  my  office  to  have  been  for  the  whole  or  none. 
B«Q-c««mpliauice  in  an  essential  feature  with  my  advertisement  to  which  this  bid  was  in  response, 
s-  ho  waw  not  posted  with  the  prices  of  iron,  and  bolts,  and  spikes  in  the  Sttites,  he  requested  that  for  these 
This  is  the  lowest  rraponsible  accepted  bid  for  the  work,  whether  regarded  as  to  be  awarded  in  aggregate  or 


tli«  parts  seen  in  this  in  red  ink  and  the  remarks,  and  this  is  like  the  one  I  sent  as  my  final  oflScial  abstract 

or  were  numbered  in  items  for  more  convenience  in  bidding  intelligently  and  for  compnting  costs  in  my  office, 
vp  the  contract  to  meet  the  conditions  prcHcribed  in  section  three  of  the  law,  as  had,  for  the  last  two  years, 
Kot  a  word  of  objection  had,  to  my  knowledge,  been  raised  there  antU  the  question  of  St.  Clair  flats  came  up. 

T.  J.  CRAM,  Colonel  Eti^ineert. 
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Copy  of  original  bid  No.  21. 
General  T.  J,  Cram, 

United  Statei  Engineer,  Detroit,  Michigan ; 
We  propose  to  fumieh  materials,  and  do  the  work,  to  conetrnct  the  sti 
cut  canal  across  the  St.  CItur  flats,  according  to  the  plans  now  on  file  u 
office,  as  follows : 

Rock  elm  or  white  oak  piles,  each t 

White  oak,  rock  elm,  or  soft  pine,  sheet  piles,  hoard  measure 2 

One-inch  roand  screw-bolts,  per  pound 

Square  iron,  for  drift-bolta 

Eight  and  ten-inch  wrought  spikes 

Preparing  and  driving  round  piles,  each 

Preparing  and  driving  sheet  piles,  each 

Framing  and  putting  in  place  the  eawed  timber  of  all  sizes,  per  running 

foot 

Dredging  for  dikes,  the  earth  to  he  measured  in  the  excavation,  per 

cubic  yard 

Dredging  between  the  dikes  and  placing  the  earth  in  the  canal  banks 

and  the  dikes,  and  measured  in  the  excavation 

HASBROUCK  &  CONEO, 
Miltcaukee,  Wiscoi 
A.  E.  Goodrich,  Chicago, 
U.  B.  MiLBDRY,  Milwaukee, 

Bondtmen. 
I  certifj  the  above  to  be  a  tnie  copy  of  the  oridoal  bid. 

T.  J.  CRAM, 
Colonel  of  Engineers,  Brevet  Major  Gen. 


Copy  of  original  hid  No.  32. 
General  T.  J.  Cram, 

United  S/aCea  Engineers,  ^.: 
I  propose  to  furnish  all  materials  and  do  the  work  for  conatnictiag  the 
from  the  mouth  of  South  Pass  across  the  St.  Clair  flats,  .300  feet  wide,  ai 
required  depth,  to  be  diked  with  piles  and  timber  on  both  sides,  in  accoi 
with  plans  and  specifications  now  on  file  at  jont  office  and  advertisemi 
follows : 

Bonnd  piles,  each S 

Sawed  lumber  and  sheet  piles,  per  U,  board  measure 2 

Bound  piles  driven,  each 

Sheet  piles  driven,  each 

Screw-Dolta,  pet  pound , 

Inch  square  drift-bolta 

Spikes,  per  pound 

framing  and  placing  timber,  per  lineal  foot 

Dredging,  measured  in  excavation,  per  cubic  yard 

GEORGE  P.  SANBORN,  Miltea* 
John  J.  Dbton,  of  Milwaukee, 
0.  J.  Hall,  of  Milwaukee, 

for  Bondsmen. 
I  certify  this  to  be  a  true  copy  of  the  bid  32,  which  was  written  < 
Conro  and  signed  by  Cooro  with  Sanborn's  name. 

T.  J.  CRAM. 
Colond  of  Engineers,  Brevet  Major  Genei 
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Copy  of  original  hid  No.  12. 

Detroit,  April  10,  1867. 

Sir  :  I  propose  to  farnish  all  the  material  and  to  do  all  the  work,  according 
to  the  advertisement  for  constructing  a  straight  ship  canal  from  the  mouth  of 
Sonth  Pass  directly  across  the  St.  Glair  fiats,  300  feet  wide  hj  13  feet  deep,  at 
the  following  rates : 

MATERIAL. 

Round  piles,  each S3  50 

Sheet  piling,  stringers,  water  sills,  hinders,  caps,  sidings,  and  cross - 

ties,  per  M,  hoard  measure 19  00 

Round  iron  holts,  nuts,  screws,  and  washers •  11 

Square  iron  ditto,  per  pound 0  5^ 

Spike,  wrought  iron,  per  pound 08 

WORK. 

Earth  to  he  dredged  from  hetween  the  dikes  and  put  into  the  dikes 

and  into  the  canal  hanks  heyond,  measured  in  natural  hed  or  cut . .  38 
Measured  in  the  dikes  or  hanks,  for  so  dredging  and  placing  the  earth, 

per  cubic  yai-d 39 

Preparing  and  driving  piles,  each 2  SO 

Preparing  and  driving  sheet  piles,  each 1  30 

Praming  and  putting  in  place  all  the  sawed  timher,  per  lineal  foot 04f 

This  bid  is  pat  in,  paying  duties  on  piles ;  if  no  duties,  thirty  cents  less  than 
in  my  bid. 

In  case  the  front  piling  should  he  required  to  be  driven  hattring,  fifty  cents 
per  running  foot  extra. 

JOHN  BROWN. 
Sureties : 

E.  Trowbridob  &  Hendry,  Detroit, 

T.  J.  Cram,  Esq., 

CoL  Corps  of  Engineers,  Brevet  Maj,  Gen.  U.  S.  A., 

SupH  Harbor  and  River  Imjyrovements. 

Note. — ^The  figures  in  red,  under  the  head  "  complete  cost,"  show  what 
Brown's  total  bid  would  amount  to,  at  prices  7.J  cents,  !>  cents,  and  7  cents  per 
pound  for  nut  and  screw  bolts,  iron,  and  spikes,  such  as  Brown  proposed  in  a 
note  accompanying  this  bid,  and  referred  to  in  my  letter  of  11th  June  to  engi- 
neer department,  and  which  note  has  since  been  disallowed  by  the  department. 

T.  J.  CRAM. 

This  is  a  true  copy  of  the  original  hid. 

T.  J.  CRAM, 
Col.  Corps  Engineers,  Brevet  Major  General, 


Detroit,  May  2,  1867. 

Dear  Sir  :  Not  being  fully  posted  in  price  of  iron  and  bolts,  I  will  say  that, 
if  I  am  fortunate  enough  to  have  the  whole  contract  awarded  to  me,  I  will  fur- 
nish those  articles  at  as  low  a  figure  as  any  hid  you  may  receive. 

My  object  in  making  this  offer  is  that  I  may  control  the  whole  work,  and  then 
there  could  he  no  difficulty  hetween  contractors. 

JOHN  BROWN. 

General  T.  J.  Gram. 
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I  certify  the  above  to  be  a  true  copy  of  the  original  note  accompanying  Brown's 
original  bid.  None  of  these  bids  were  opened,  owing  to  my  absence,  until  the 
5th  of  May,  and  in  the  huiTy  of  recording  so  many  bids,  this  note  escaped 
observation  until  after  my  abstract  of  7th  May  was  sent  off.  If  this  note  be 
accepted,  Brown's  bid  will  be  less,  as  shown  by  the  red  figures  in  the  abstract 
herewith  sent. 

T.  J.  CRAM, 
Col,  Engineers,  Brevet  Major  General 


To  contractors. 

Office  Lake  Habor  Improvements, 

No.  Ill  Griswold  street f  Detroit,  Michigan. 

Written  and  sealed  proposals  for  furnishing  materials  and  doing  the  work  will 
be  received  at  this  office,  addressed  to  the  undersigned,  until  the  10th  day  of 
April,  1867,  for  constructing  a  straight  ship  canal  from  the  mouth  of  South  Pa?? 
directly  across  the  St.  Clair  flats,  300  feet  wide  and  13  feet  deep,  below  lowest 
stage  of  water ;  to  be  diked  with  piles  and  timber  on  each  side,  for  its  whole 
length,  to  a  height  of  five  feet  above  water,  and  the  earth  dredged  out  to  form 
the  canal  to  be  put  into  the  dikes  and  beyond  them,  so  as  to  form  the  canal 
banks  even  in  height  with  the  dikes,  and  of  uniform  width  on  top,  and  haring 
an  outer  slope  going  off  into  the  lake  water  of  two  horizontal  to  one  vertical. 

For  further  details  of  construction,  bidders  are  informed  that  they  must  he  in 
person  at  this  office,  where  models,  drawings,  and  specifications  can  be  seen,  and 
all  explanations  given. 

MATERIALS   RBCiUlRBD. 

1.  5,180  rock  elm  or  white  oak  straight  round  piles,  12  inches,  at  least,  exclu- 
sive of  bark,  in  diameter  at  the  middle,  and  not  less  than  28  feet  long. 

2.  16,400  sheet  piles,  4  by  12,  sawed,  18  feet  long,  white  oak,  rock  elm,  hard 
or  white  pine,  that  will  drive  well  without  splitting;  widths  may  vary  from  10 
to  12  inches,  giving  an  equivalent  amount,  in  board  measure,  to  what  12  inches 
in  width  would  give  for  the  total  amount. 

3.  864  stringers,  5  by  6,  sawed,  20  feet  long,  hard  pine. 

4.  864  water  sills,  8  by  9,  sawed,  20  feet  long,  hard  or  white  pine. 

5.  864  water  sills,  6  by  12,  sawed,  20  feet  long,  hard  or  white  pine. 

6.  864  binders,  4  by  6,  sawed,  19  feet  long,  hard  or  white  pine. 

7.  864  fenders,  8  by  12,  sawed,  20  feet  long,  white  oak  or  hard  pine. 

8.  864  front  caps,  12  by  12,  sawed,  20  feet  long,  heart  of  white  oak  or  of 
hard  pine. 

9.  864  back  caps,  8  by  8,  sawed,  19  feet  long,  hard  or  white  pine. 

10.  1,640  front  sidings,  10  by  12,  sawed,  20  feet  long,  hard  or  white  pine. 

11.  1,822  front  sidings,  10  by  12,  sawed,  18  feet  long,  hard  or  white  pine. 

12.  1,640  rear  sidings,  8  by  12,  sawed,  20  feet  long,  hard  or  white  pine. 

13.  1,822  rear  sidings,  8  by  12,  sawed,  18  feet  long,  hard  or  white  pine. 

14.  6,495  cross-ties,  8  by  10,  sewed,  14  feet  long,  hard  or  white  pine  or  white 
oak. 

The  sawed  stuff  will  amount  to  3,684,278  feet,  board  measure.  The  round 
piles  to  be  of  best  quality  of  timber;  all  the  sawed  stuff  to  be  squarely  and  truly 
sawed  to  the  dimensions  stated,  of  good  live  timber,  and  to  be  free  from  rotti'U 
knots,  splits,  shakes,  or  other  defects  tending  to  impair  its  durability  or  strength. 

State  the  price  in  the  bids  of  furnishing  it«m  1,  per  pile,  delivered. 

State  the  price  in  the  bids,  per  thousand  feet,  board  measure,  for  furnishing 
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all  the  eawed  stuff  delivered,  the  place  of  delivery  being  at  the  mouth  of  the 
Sooth  Pass,  near  Jeny's  ranch. 

15.  2,590  1-inch  round-iron  nut  and  screw  (and  2  washers)  bolts,  27  inches 
loDg  from  outside  of  head  to  point  of  screw. 

16.  2,590  1-inch  round-iron  nut  and  screw  (and  2  washers)  bolts,  25  inches 
long  from  outside  of  head  to  point  of  screw. 

Note. — These  bolts  may  probably  have  to  be  varied  from  J  to  1  inch  in 
length  to  suit  variations  in  thickness  of  pile. 

17.  648  bars  1-inch  pquare  iron,  12  feet  long,  for  drift-bolts,  25,754  pounds. 

18.  648  bars  1-inch  square  iron,  14  feet  long,  for  drift-bolts,  30,046  pounds. 

19.  5,828  bars  1-inch  square  iron,  16  feet  long,  for  drift-bolts,  308,837  pounds. 

20.  1,724  pounds  10-inch  wrought  spikes,  ^  inch  in  diameter. 

21.  16,944  pounds  8inch  wrought  spikes,  ^  inch  in  diameter. 
Th^  rim  for  the  bolts  and  spikes  to  be  of  the  best  quality. 

8tate  the  price  per  pound  for  furnishing  and  delivering  items  15  and  16. 

State  the  price  per  pound  for  furnishing  and  delivering  items  17,  18,  and  19. 

St-dte  the  price  per  pound  for  famishing  and  delivering  items  2D  and  21. 

The  place  of  delivery  being  the  same  as  above  stated . 

One-sixteenth  part  of  each  class  of  the  twenty-one  foregoing  items  to  be 
deliveted  on  or  before  the  1st  of  July  next,  and  the  remainder  in  instalments  of 
onc-Bixteenth  for  every  month  thereafter  during  navigation  until  all  shall  have 
been  delivered. 

Whoever  receives  the  contract  will  be  required  to  furnish  two  responsible 
indor^ers  in  a  bond  of  indemnity  to  the  United  States  to  the  amount  of  20  per 
cent,  of  the  total  value  of  the  materials  contracted  for. 

State  in  the  bids  the  names  in  full  and  residence  of  the  bondsmen. 

WORK   TO   BB   DONE. 

1.  The  average  depth  of  water  all  along  where  the  canal  is  to  be  made  was 
six  feet  two  and  a  half  inches,  last  November,  and  nowhere  less  than  three  and 
a  half  feet,  allowing  scows  to  work  with  facility  everywhere  on  and  about  the 
Bite. 

The  average  thickness  of  stratum,  or  prism  of  earth,  to  be  excavated  between 
the  dikes  is  6  feet  9^  inches ;  the  mean  lift  to  raise  it  to  the  surface  of  the  water 
is  9  feet  7  inches.  The  length  of  the  canal  is  to  be  8,200  feet.  Boringg  show 
earth  easy  of  dredging  and  good  for  driving  the  piles  ;  should  it  be  found  hard  to 
drive  through  the  upper  crast,  dredging  will  be  done  along  where  the  dikes  are 
to  Btand,  to  a  sufficient  depth  to  allow  the  piles  to  be  driven  to  the  depth  of  24 
feet  below  the  surface  of  the  water  for  the  round,  and  17  feet  for  the  sheet  piles. 

Earth  to  be  dredged  from  between  the  dikes  and  put  into  the  dikes,  and  into 
the  canal  banks  beyond,  so  as  to  make  them  into  proper  shape  as  described, 
618,280  cubic  yards ;  probable  amount  to  be  dredged  to  ease  the  driving  of  the 
piles,  36,000  cubic  yards. 

State  the  price  per  cubic  yard,  measured  in  the  natural  bed  or  cut,  for  so 
dredging  and  placing  the  earth. 

Aliio  state  the  price  per  cubic  yard,  measured  in  the  dikes  and  banks,  for  so 
dredging  and  placing  the  eaith. 

2.  State  the  price  for  preparing  and  driving  the  round  piles,  per  pile. 

3.  State  the  price  for  preparing  and  driving  the  sheet  piles,  per  pile. 

4.  State  the  prices  for  framing  and  putting  in  place,  according  to  plans  and 
specifications,  to  be  learned  in  this  office,  all  the  sawed  timber,  per  running  foot 
of  timber  of  each  size,  measured  in  the  works,  there  being  of  4  by  6  16,416  run- 
ning feet;  of  5by  6,  17,280  running  feet;  of  8by  8,  16,416  ;  of  8by  9,17,286; 
of  8  by  10,  90,930;  of  6  by  12,  17,286;  of  8  by  12,  82,876;  of  10  by  12, 
65,596  ;  of  12  by  12,  17,280,  mUl  measure— in  all,  341,354  lineal  feet. 
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The  framing  is  exceedingly  simple ;  all  can  be  done  with  the  adze,  handsaw, 
and  auger.  For  every  bolt  to  be  driven  a  hole  must  be  previously  bored  to  t 
depth  equal  to  the  length  of  the  bolt.  A  dovetail  is  to  be  cut  on  each  end  of 
the  cross-ties,  and  corresponding  notches  in  the  embracing  timbers.  In  the  run- 
ning timber-MTork  the  ends  of  the  siding  timbers  are  to  abut,  not  lap,  except 
the  caps,  fenders,  and  water-sills,  which  are  to  join  by  halving.  In  each  sheet- 
pile  three  spikes  are  to  be  driven  without  splitting,  which  will  require  pre- 
vious boring. 

It  is  highly  desirable  that  one  contractor  should  be  fortunate  in  putting  in  bis 
bids  so  as  to  secure  to  himself  the  contract  for  furnishing  all  the  materials  and 
doing  all  the  work.  The  doing  of  all  work,  however,  to  be  under  one  contractor, 
if  bids  justify.  The  act  of  Congress  making  the  appropriation  requires  bids  to 
be  received  and  contracts  made  for  each  class  of  materials  and  for  doing  the 
work,  separately,  and  it  may  happen  that  he  who  gets  the  material  may  not  get 
the  contract  for  the  work.     The  lowest  responsible  bid  secures  the  contract. 

It  is  pertinent  to  remark  that  frbm  the  beginning  of  the  work  at  South  Pass 
to  the  completion,  all  the  machinery  and  work  will  be  in  almost  all  weather  per- 
fectly protected,  nor  will  any  hindrance  arise  from  passing  vessels  or  rafts,  which, 
until  the  new  channel  shall  be  completed,  will  follow  the  old  crooked  route 
across  the  flats.  These  circumstances  are  of  great  consideration  to  the  contractor. 

The  rule  which  has  already  been  stated  in  reference  to  bondsmen  and  indem- 
nity for  materials,  applies  to  the  contract  for  doing  the  work.  Bidders  will  be 
particular  to  follow  the  instructions  herein  contained  in  writing  out  their  pro- 
posals.    Time  for  completing  the  work,  on  or  before  the  spring  of  I8G9. 

T.  J.  CRAM, 
Colonel  Corps  of  Engineers,  Brevet  Major  General   U,  S.  Armtf, 

Superintendent  Harbor  and  River  Improvements, 


B  14. 

United  States  Engineer  Office, 

Detroit,  Michigan,  August,  1867. 

Sir  :  I  herewith  forward  the  abstract  of  bids  upon  the  St.  Clair  flatfi  im- 
provement, as  the  result  of  the  new  advertising  for  proposals,  in  obedience  to 
your  letter  of  instructions  to  me  of  July  16,  1867.  You  will  perceive  that  the 
classifications  in  the  advertisement  and  abstract  correspond  with  the  classifica- 
tions made  in  your  instructions,  your  "  first  class,"  <' second  class,"  "  third  claw," 
under  the  head  of  materials,  being  designated  by  the  letters  B,  C,  D.  Inasmuch 
as  your  instructions  divide  the  work  to  be  done  under  the  head  of  "  labor  "  iuto 
two  classes,  first  and  second,  which  I  have  designated  by  E  and  F,  it  became 
necessary,  for  the  security  of  the  dikes  while  in  progress  of  construction,  to 
introduce  another  class,  which  I  have  designated  by  A.  This  is  contingent,  and 
will  be  necessary  upon  class  F  being  assigned  to  another  contractor  than  him 
to  whom  E  might  be  awarded.  Item  5  under  class  E  is,  of  course,  contingent 
upon  the  same  event.  It  would  not  be  wise  to  be  unprovided  with  the  mean^ 
of  staying  and  securing  the  wood-work  of  the  dikes,  as  we  should  have  to  do 
under  separate  contractors  for  E  and  F,  who  would  inevitably,  in  spite  of  all 
the  precautions  we  can  take  to  make  them  work  in  harmony,  sometimes  clash, 
as  their  interests  would  be  affected. 

There  is  another  point  to  be  explained :  As  near  as  I  can  foresee,  the  contin- 
gent dredging  item  1,  class  E,  also  dredging  class  F,  will,  for  the  interest  of  the 
work,  have  to  be  measured,  say,  one-half  in  natural  bed  and  one-half  in  banks 
and  dikes ;  hence,  in  making  up  the  costs,  add  one-half  the  price  bid  measured 
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in  natural  bed  to  lialf  the  price  bid  measured  in  banks  and  dikes,  and  multi- 
ply the  mean  thus  obtained  by  the  number  of  yards,  and  we  obtain  the  cost  of 
£  and  F.  It  is  upon  this  principle  that  the  sums  in  columns  headed  *'  Total 
cost  of  class  E  "  and  "  Cost  of  class  F,"  marked  in  the  abstract  with  a  red 
star,  have  been  computed  to  ascertain  who  is  the  lowest  bidder  for  each  class » 
E  and  F. 

For  the  entirety,  the  lowest  bid  is  seen  to  be  No.  5,  John  Brown,  $397,125  68. 

Of  those  who  have  put  in  their  bids  according  to  instructions  in  the  advert- 
isement, the  lowest  bidders  for  separate  classes  are — 

For  class  A,  bid  No.  3,  Fox  &  Howard $750  00 

For  class  B,  bid  No.  5,  John  Brown 14,  504  00 

For  class  C,  bid  No.  9,  J.  S.  Miner 58,  027  28 

For  class  D,  bid  No.  10,  Moses  Hill 20, 502  46 

For  class  E,  bid  No.  3,  Fox  &  Howard 64,  393  32 

For  dass  F,  bid  No.  5,  John  Brown 224,  126  50 

Total  cost  by  having  six  contractors 382,  303  56 


HT" 


In  regard  to  bidders  and  their  bondsmen,  named  in  the  bids — 

For  dass  A,  bid  No.  3,  I  know  nothing  of  their  means  or  pecuniary  respon- 
sibility. 

For  class  B,  bid  No.  5,  bidder  perfectly  good  in  means  and  pecuniary  respon- 
sibility; also  the  bondsmen. 

For  class  C,  bid  No.  9,  bidder  doubtful  as  to  efficiency  and  pecuniary  respon- 
sibility ;  bondsmen  considered  good  in  so  far  as  pecuniary  responsibility  is  con- 
cerned. 

For  class  D,  bid  No.  10,  considered  to  be  good  in  means  and  pecuniary 
responsibility. 

For  class  E,  bid  No.  3.  I  know  nothing  of  the  bidders'  means  or  pecuniary 
responsibility,  nor  of  the  responsibility  or  pecuniary  means  of  the  bondsmen. 

For  class  F,  bid  No.  5,  bidder  and  bondsmen  considered  good  in  means  of 
machinery  to  carry  out  the  work;  also  in  pecuniary  responsibility. 

It  will  be  seen  at  the  foot  of  the  abstract  that  another  bid  (seen  in  red  ink)  for 
the  entirety  was  put  in.  I  have  forwarded  the  calculations  of  this  bid.  This  bid 
I  would  reject  for  its  non-conformity  to  the  advertisement.  .  The  non-conformity 
was,  I  think,  purposely  done.  On  the  6th  day  of  August  I  wrote  to  the  bidder 
to  the  effect  that  he  must  write  me  at  once  whether  this  bid  was  intended  for 
the  whole  or  none,  or  whether  he  would  accept,  if  awarded  to  him,  any  class 
designated  A,  B,  G,  D,  £,  F,  upon  which  he  bid.  He  replied  by  telegraph  that 
he  would  write.  At  least  eight  mails  have  since  come  from  Chicago,  but  no 
letter  npon  the  subject.  I  have  no  confidence  in  him  or  his  bondsmen,  and  do 
not  believe  he  would  accept  of  class  F  without  having  other  classes,  which  are 
very  high,  assigned  to  him,  in  order  to  make  up  for  the  loss  on  F  at  his  prices. 
It  will  be  perceived  his  bid  for  the  entirety  is  8406,371  12.  I  submit  the  bid, 
however,  for  rejection  by  the  United  States,  or  for  acceptance,  as  the  higher  au- 
thority may  elect.  If  the  award  is  made  for  the  entirety  to  the  lowest  respon- 
»Ue  bidder,  who  bid  according  to  the  advertisement,  (bid  No.  5,)  the  approxi- 
mate cost  of  the  work  will  be  $31,628  32,  (a,)  less  than  my  original  estimate. 
But  if  the  awards  be  made  to  the  lowest  bidder  for  classes  as  above  described, 
(rejecting  the  bid  in  red,)  the  approximate  cost  is  less  by  $36,450  44,  {b^)  than 
mj  original  estimate,  and  we  should  have  the  disadvantage  of  several  con- 
tractors. Difference  between  (a)  and  (b)  is  only  $4,822  12,  not  enough  to 
balance  the  advantage  to  be  eained  by  having  one  responsible  contractor  for  the 
entire  work,  and  as  the  second  section  of  the  act  making  the  appropriation  directs 
that  the  contract  for  each  work  shall  only  be  made  with  the  lowest  responsible 
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bidder,  therefore  I  can  see  no  reason  why  this  advantage  should  not  be  made 
available  to  this  work.  See  accompanying  opinion  of  United  States  district 
attorney  for  eastern  district  of  Michigan. 

In  conclusion  I  would  remark  that  in  case  awards  should  be  made  by  classes, 
it  would  be  well  if  authority  be  given  to  contract  with  the  next  lowest  respon- 
sible bidder  and  so  on,  should  any  who  are  the  lowest  in  the  abstract  fail  to 
accept,  as  I  now  think  one  or  two  would.  In  the  advertisement  the  right  of 
rejecting  all  or  any  of  the  bids  is  reserved  to  the  United  States  as  directed. 
Very  respectfully,  your  obedient  servant, 

T.  J.  CRAM, 
Colonel  of  Engineers,  Brevet  Major  General. 
Major  General  A.  A.  Humphreys, 

Chief  of  Engineers  United  States  Army, 


United  States  District  Attorney's  Office, 

Eastern  District  of  Michigan, 

Detroit,  June  26.  1S67. 

General  :  I  have  to  acknowledge  your  communication  of  June  25,  request- 
ing my  opinion  as  to  the  construction  of  act  of  Congress  approved  March  2, 
1867,  entitled  *' An  act  making  appropriations  for  the  repair,  preservation,  and 
completion  of  certain  public  works  heretofore  commenced  under  the  authoritj 
of  law,  and  for  other  purposes,"  (Sess.  L.  1867,  p.  418,)  with  reference  to  cer- 
tain practical  questions  which  present  themselves. 

It  is  a  cardinal  rule  that  in  the  construction  of  statutes  each  section  is  to  be 
interpreted  with  reference  to  the  other  sections  and  the  law  as  a  whole. 

I  first  observe  that  the  appropriation  for  St.  Glair  flats  improvement  is  to  be 
expended  in  accordance  with  your  plans  and  specifications  by  section  1,  an^l 
that  by  section  2  the  money  voted  is  to  be  made  to  go  as  far  as  possible  towards 
finishing  the  work,  and  that  by  the  same  section  the  honorable  Secretaty  of 
War  is  to  expend  the  money  by  contract,  (except  in  case  of  examinations  aoi 
surveys.)     In  regard  to  the  aforementioned  matters  the  law  is  clear. 

Section  2  further  provides  that  the  work  shall  be  let  to  the  lowest  reaponsiUt 
bidder  therefor.  This  means  clearly,  in  my  opinion,  to  the  lowest  single  indi- 
vidual, partnership,  or  company  who  shall  put  in  a  bid  for  the  entire  public 
improvement ;  the  word  "  therejfbr^*  signifying  the  public  work  advertised  to  he 
contracted  for. 

In  the  light  of  this  latter  portion  of  section  2,  the  language  of  section  3,  were 
it  otherwise  ambiguous,  (which  I  think  it  is  not^)  becomes  plain.  There  shall  ht 
separate  proposals  and  contracts  for  each  work  and  each  class  of  material 
or  labor  for  each  work. 

I  think  this  is  by  no  means  to  be  interpreted  as  requiring  a  separate  indi- 
vidual contractor  for  each  class.  It  evidently  merely  means  that  each  sin§h 
bidder  shall  classify  and  itemize  his  bid. 

This  provision  is  made  undoubtedly  for  two  reasons :  1.  Because  the  work  is 
to  be  done  according  to  certain  plans;  and,  2.  To  prevent  the  frauds  sometimes 
resulting  from  a  lumping^  bid, 

Aaj  other  construction  than  that  which  I  give  I  apprehend  would  nullifj  the 
appropriation ;  for  it  would  be  impossible,  in  the  first  place,  to  find  persons  who 
would  contract  for  portions  of  the  work ;  and,  secondly,  if  the  former  objection 
is  met,  such  persons  would  inevitably  disagree  and  clash,  so  as  to  delay  or 
destroy  the  work. 

But  I  regard  section  2  as  imperative  in  requiring  the  whole  work  should  be 
let  to  ONE  contractor. 
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Pennit  me  to  express  the  opinion  that  the  early  letting  and  completion  of 
this  work  is  very  highly  desirable  for  the  interest  of  our  commerce. 
Very  respectfully,  your  obedient  servant, 

ALFRED  RUSSELL, 
United  States  District  Attorney. 
Brevet  Major  General  T.  J.  Cram, 

Colonel  of  Engineers,  Detroit, 

I  certify  that  the  above  is  a  true  copy  of  the  original  letter. 

T.  J.  CRAM, 
Colonel  Engineers,  Brevet  Major  General, 


B  15. 
To  contractors. 


Office  Lake,  Harbor  and  River  Improvements, 

•  No.  Ill  Gristoold  street,  Detroit,  Mich. 

All  proposals  heretofore  made  for  St.  Clair  flats  are  rejected,  and  new  written 
and  sealed  proposals  for  purchasing  material  and  doing  the  work  will  be  received 
at  this  office,  addressed  in  duplicate  to  the  undersigned,  until  the  5th  August, 
1867,  for  constructing  a  straight  ship  canal  from  mouth  of  South  Pass  di- 
rectly across  St.  Clair  flats,  three  hundred  feet  wide  and  thirteen  feet  deep, 
below  lowest  stage  of  water,  to  be  diked  with  piles,  timber,  and  earth  on  each 
Bide  for  its  whole  length  (about  one  and  a  half  mile)  to  a  height  of  five  feet 
above  water.  The  filling  for  the  dikes  and  the  rest  of  the  canal  banks  to  be 
done  with  the  material  to  be  dredged  out  from  between  the  dikes  to  form  the 
canal  waterway ;  and  the  material  to  be  put  into  the  dikes  and  beyond  and 
contiguous  to  them,  so  as  to  form  the  canal  banks  even  in  height  with  the  dikes, 
and  of  aniform  width  on  top,  and  having  an  outer  slope-off  into  the  lake  water 
of  two  horizontal  to  one  vertical. 

For  farther  and  minute  details  of  construction  bidders  must  call  in  person  at 
this  office,  where  models,  drawings,  and  specifications  can  be  seen,  and  will  be 
explained  between  the  hours  of  noon  and  1  p.  m. 

Materials  to  he  furnished. 

Class  A. 

Item  1.— (Contingent  and  may  not  be  required.) — 15,000  running  feet,  6  to 
10  inches  diameter,  round,  straight,  small  timber  or  poles,  in  sticks  of  various 
lengths,  not  less  than  20  feet,  however. 

Class  B. 

Item  1. — 5,180  rock  elm  or  white  oak,  straight,  round  piles,  12  inches  diam- 
eter at  least,  exclusive  of  bark,  at  the  middle,  and  not  less  than  28  feet  long,  of 
best  quality  of  timber,  straight  and  otherwise  good  for  driving. 

Class  C. 

Item  1. — 16,400  sheet  piles,  4  by  12,  sawed,  18  feet  long,  white  oak,  rock 
elm,  hard  or  white  pine,  that  will  drive  well  without  splitting ;  width  may  vary 
from  10  to  12  inches,  giving  an  equivalent  amount  in  board  measure  to  what  12 
inches  in  width  would  give  to  the  total  amount. 

Item  2. — 864  stringers,  5  by  6,  sawed,  20  feet  long,  hard  pine. 

Item  3, — 864  water-sills,  8  by  9,  sawed,  20  feet  long,  hard  or  white  pine. 
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Item  4.— S64  water-ailla,  6  hy  13,  eaffed,  30  feet  long,  hard  or  white 
Item  6. — 864  binders,  4  by  6,  eawed,  19  feet  long,  hard  or  white  pini 
Item  6. — 864  feodere,  S  by  13,  sawed,  SO  feet  long,  white  oak  or  hari 
Item  7. — 864  front  caps,  13  by  13,  Bawed,  30  feot  long,  heart  of  white 

of  hard  pine. 

Item  8. — 864  back  cape,  8  by  8,  Bawed,  19  feet  long,  hard  or  white  p 
Item  9.-1,640  front  HidingB,  10  hy  12,  sawed,  20  feet  long,  hard  o 

pine. 

Item  10.-1,822  front  aidinga,  10  by  12,  sawed,  18  feet  long,  hard  o 

pine. 

Item  11. — 1,640  rear  eidingB,  8  by  12,  sawed,  20  feet  long,  hard  or  wh 
Item  12. — 1,822  rear  sidings,  8  by  12,  sawed,  18  feet  long,  hard  or  whi 
Item  13. — 6,495  cross-tiee,  8  by  10,  sawed,  14  feet  long,  hard  or  whil 

or  white  oak. 

The  aawcd  atiiff  will  amount  to  3,684,278  feet,  board  measure,  and  al 

squarely  and  truly  aawed  to  the  dimensiona  stated,  of  good,  live  timber, 

be  free  from  rotten  knots,  splits,  shakes,  or  other  defects  tending  to  im 

durability  or  atrengtb. 
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Class  D. 

Manufactured  iron. 

Item  1. — 2,590  1-inch  iron  nut  and  screw  (and  two  washers)  holts,  27  inches 
long  from  outside  of  head  to  point  of  screw.  2,590  1-inch  iron  nut  and  screw 
(and  two  washers)  holts,  25  inches  long  from  outside  of  head  to  point  of  screw. 
(Note. — These  bolts  may  probably  have  to  be  varied  from  one-half  to  one  inch 
in  length,  to  suit  variations  in  thickness  of  piles.) 

hem  2. — 648  bars  one-inch-square  iron,  12  feet  long,  for  drift-bolts — 25,754 
pounds;  648  bars  one-inch-square  iron,  14  feet  long,  for  drift-bolts — 30,046 
pounds;  5,582  bars  one-inch  square  iron,  16  feet  long,  for  drift-bolts — 308,837 
pounds. 

Item  3. — 1,724  pounds  10-inch  wrought  spikes,  ^inch  in  diameter;  16,914 
pounds  8-inch  wrought  spikes,  ^-inch  in  diameter. 

The  iron  for  the  bolts  and  spikes  to  b»  of  the  best  quality. 
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Labor  or  toork  to  he  done. 

Glass  E. 

Item  1. — (Contingent  and  may  not  be  required.) — ^Dredging,  say  35,000  cubic 
yards,  to  ease  the  driving  of  the  piles,  if  the  engineer  should  find  it  necessary, 
and  putting  the  same  into  the  canal  banks,  to  be  measured  either  in  bank  or  in 
the  natural  bed  before  being  dredged,  at  the  option  of  the  engineer  in  chargfe. 

Item  2. —  Preparing  and  driving  the  round  pil^s,  so  that  these  points  shall  be 
24  feet  below  said  lowest  stage  of  water,  and  to  be  in  line,  and  without  damage 
to  the  heads  of  piles  such  as  to  prevent  them  from  being  well  shouldered  and 
faced  to  receive  the  watersills  or  other  timbers  to  be  connected  with  the  pilt>^, 
according  to  plans.  Borings  have  shown  the  earth  to  be  good  for  driving  and 
holding  the  piles. 

Item  3. — Preparing,  driving,  and  spiking  sheet  piles,  so  that  their  points 
shall  be  17  feet  below  said  stage  of  water,  and  joined  so  closely  to  each  other 
that  the  earth  filled  into  the  dikes  will  not  wash  through  the  joints,  and  be 
bored  where  spiked  to  the  side  timbers,  and  heads  not  to  be  split  in  the  dnriug 
so  as  to  injure  them. 

Item  4. — Framing,  fitting,  putting  in  place,  boring,  fastening  together  and 
into  piles  by  spikes  and  bolts,  including  cutting  the  bars  into  bolts ;  all  sawel 
timber  or  lumber,  (besides  sheet  pile?,)  of  which  there  will  be  about  341.3o4 
running  feet  of  various  sizes,  (as  seen  in  items  1  to  13,  class  C.)  Where  Wi>. 
whether  nut  and  screw  or  drift,  are  inserted,  boring  must  be  previously  done 
for  the  whole  depth  of  wood  the  bolts  are  to  penetrate.  For  the  fenders  and 
binders,  the  round  washers,  heads,  and  nuts  of  the  screw  bolts  must  be  coanti^r- 
sunk  into  the  timbers ;  the  side  pieces  and  cross-ties  to  be  framed  together,  with 
the  double  dovetail  joint. 

Item  5. — Framing,  fitting,  putting  in  place,  and  fastening  all  small  round 
timbers  or  poles,  if  needed,  according  to  the  judgment  of  the  engineer,  saj 
about  15,000  running  feet.  This  is  contingent,  and  may  not  be  required.  It 
must,  however,  be  bid  for. 

Class  F. 

Item  1. — ^Dredging  between  the  dikes,  so  as  to  make  the  prescribed  canal 
water-way,  and  putting  the  earth  dredged  into  the  dikes  and  banks,  so  as  to 
make  them  of  the  shape  described,  namely,  about  58  feet  uniform  width  on  top, 
including  the  width  of  the  dikes  ;  5  feet  high  above  water,  and  outer  slope  off 
into  the  lake  water  two  feet  horizontal  to  one  vertical.  The  approximate 
amount  to  be  dredged  for  these  purposes  is  about  618,280  cubic  yards;  tbe 
amount  so  to  be  dredged  and  so  to  be  placed  to  be  measured  either  in  nataral 
bed  before  dredging,  or  in  the  dikes  and  banks  after  they  are  made  into  shape, 
at  the  option  of  the  engineer  in  charge.  No  distinction  must  be  made  by  the 
bidder  as  to  "  soft "  or  "  hard."  Borings  have  shown  the  earth  to  be  easy  f'^r 
dredging,  but  the  bidder  takes  all  risk  on  the  character  of  the  earth. 

One-sixteenth  part  of  the  items  of  each  class  of  material  to  be  delivered,  if  re- 
quired, by  the  engineer  in  charge,  on  or  before  the  1st  of  September  next,  and  tbe 
remainder  in  instalments  of  one-sixteenth  for  every  month  thereafter  during 
navigation,  if  required,  until  all  shall  have  been  delivered  that  may  be  reqaired 
to  complete  the  work,  which  it  is  expected  will  be  completed,  should  appro- 
priations continue  to  be  made,  on  or  before  the  close  of  navigation  in  1 S69. 

The  dredging  and  formation  of  the  banks  to  commence  simultaneously,  and 
to  keep  pace  with,  and  to  be  subordinate  to,  the  construction  of  tlie  wood- work 
of  the  dikes,  with  at  least  two  dredges  of  power  to  raise  600  cubic  yards  per 
day  each,  and  as  many  additional  dredges  are  afterwards  to  be  put  into  the  work 
as  the  engineer  may  require  to  push  the  construction  with  safety  and  economy. 
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It  ifl  highly  desirable  that  a  bidder  for  the  entirety  elionld  be  so  fortunate  in 
potting  in  his  prices  as  to  be  the  lowest,  or  as  low  as  any  for  each  class. 

The  right  of  rejecting  all  bids,  or  any  of  them,  is  reserved  to  the  United  States. 

Bidders  are  notified  that  the  contractor  for  class  E  will  be  required  to  re- 

eiveat  the  site  of  the  iraoroyemcnt,  or  at  some  convenient  point  in  that  vicinity, 

au  materials  of  wood  ana  iron  used  in  ttie  work,  in  such  quantities  and  at  such 

times  as  the  engineer  in  charge  of  the  improvement  may  direct,  and  will  be 

responsible  for  the  safe-keeping  of  the  same. 

The  place  of  deposit  for  materials  will  be  near  where  was  "  Jerry's  ranch  ;" 
and  bidders  are  informed  that  there  is  no  dock,  no  house  or  inhabitant  within 
Beren  miles  of  the  site  of  the  work,  except  th^  light-house. 

Bidders  will  please  conform  to  the  following  form  in  writing  out  their  bids, 
and  forward  in  duplicates,  filling  the  blanks  with  prices  and  attaching  a  copy  of 
this  advertisement  to  the  bid  : 

The  undersigAed  proposes  to  furnish  for  St.  Glair  flats  improvement — 

Class  A. — Item  1,  tor  — ^  cents  per  running  foot. 

Class  B. — ^Item  1,  for  —^  dollars  per  mile. 

Class  C. — Items  1  to  13  inclusive,  for dollars  per  thousand  feet,  board 

measure. 

Class  D. — Item  1,  for cents  per  pound ;  item  2,  for        ■  cents  per 

pound;  item  3,  for cents  per  pound,  and  to  do  the  work. 

Class  E. — Item  1,  for cents  per  cubic  yard,  measured  in  natural  bed ; 

for cent«  per  cubic  yard,  measured  in  dikes  and  banks  of  the  canal ;  item 

2,  for dollars  per  pile ;  item  3,  for dollars  per  pile ;  item  4,  fbr 

cents  per  running  foot ;  item  5,  for cents  per  running  foot. 

Class  F. — Item  1,  for  —^  cents  per  cubic  yard,  measured  in  the  natural 

bed;  for cents  per  cubic  yard,  measured  in  dikes  and  banks  of  the  canal. 

,  Bidder, 


SoudsfneH* 

General  T.  J.  Cram, 

United  States  Engineer  Officer  in  charge. 

The  bidder  will  please  write  his  name  in  fbll,  in  a  legible  hand ;  also,  his  resi- 
dence; and  his  two  bondsmen  must  sign  their  names  below  his,  stating  their 
residence,  and  be  citizens  of  the  United  States. 

Each  bidder  must  state  in  his  proposal  whether  he  wishes  the  award  of  the 
whole  he  bids  for  or  none.  Bids  for  items  in  a  class,  without  covering  all  the 
items  therein,  not  acceptable. 

The  amounts  stated  in  the  foregoing  items  subject  to  be  varied  as  the  engi- 
neer in  charge  may  find  necessary. 

T.  J.  CRAM, 
Colonel  Corps  Engineers^  Brevet  Major  General. 

14  w ^Vol.  ii 
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B  16. — Abttraett^bidaJbrJitntitkingmaUxia 


NuncoTblddw^, 

d 

a 

■s 

1 

* 

1 

J.  E.  *  D.  B.  BiJ]7,  nod  P.trick  BoiLih.  Ctavdud,  Ohio,  8.  8.  atoo.  Md  W.  a.  Tn«rti, 

Wm.  E.  Si(uidut.'eUu  SImt,'  ud  E.  H.  FKk,  Clardud,  Obloi  Jh.  M.  GoSDbnrv  ud  J.F. 

Henry  Foi  and  W.  B.  Ho-ird,  Chlc«Jo,  nUnoli;  J.  E.  MlUer  ud  W.  Q.  Lewta.  CUexa, 

lUlnoli,  bandunsn. 
Hoiei  Thomu  Buck,  Toledii.  Ohio;  Barter  P-  ?!■"  ud  E.  S.  Piatt.  Toledo,  Ohio,  boDdF 

John  Brown,  Thornld,  Cannda ;  E.  Tro-brldgo  and  Geo.  Hondrfe.  Dolroll.  HIcUgu,  bOBdi- 

HMhronckt  Conro;  Bteph.nC.  Walker  and  Albert  Raoodrich.  Chlawo,  Illlnolt,  boodl- 

D.'T'Rlce,  Detroit,  Hlc)il|[Bn;  W.  BnchaDin  and  J.  Carroll.  Detroit,  Iflchlgu.  bondmiHi... 

Brook.  *  Aduni,  Detroit,  Mlehlgun;  E.  B.  Ww^  imd  Cl.ri.U«.  BnU.  Detrml.  HkblfU. 

boad^mon. 

J.  %.  Miner,  Detroit,  Mlebigtm;  li.  M.  Ha»D,  asd  Xoan.  Foot  Ic  Co.,  Detroit,  10ehl(u^ 

ID 

Hotel  HIU,  ClSTalnnd,  OIilo ;  Juob  Lawmui  and  Alhart  T.  Blade,  CletelaDd,  Oblo,  bondi- 

Bnbl,  Dnttamie  *  CoToetrolt,  Michigan - 

Jot.  T.  Walton ;  H.  P.  BaldwiD,  Detroit,  Michigan,  aad  H.  A.  Poller,  8prI>^«oH  MiaaadiB- 

Slephen  C'  Walker,  CUcaeo,  llllndi ;  Andrew  J.  Wrlgbt  ud  Cfaarloa  a.  Wicker,  CUiiar>. 
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doing  work  an  St  Clair  flaUt  Michigan, 


MSJoB  of  and  prices  bid  for  fnmiihing  ma- 
terials. 

Cost  of  classes  of  materiaL 

< 

CImB 

n,^C  1               Claaa  D. 
ciaMl,.       iiannfactured  iron. 

r 

A. 

B. 

C. 

D. 

of 

b 
0. 

a 

3 

£ 

1 

t 

5 

gi  : 

III 

Pr.Jf. 
^00 

2100 

20  00 

25  00 

17  70 

23  00 

1 
*-- 

Item  2.— 7.124  1-inch  square 
ban,  12,  14.  and  16  ft.  long; 
drift  bolt  Iron,  364,637  lbs. 

Item  3.— Wrought  spilcefi,  5 
and  10  inches  long,  i  and  | 
inch  in  diameter.  18,668  lbs. 

s 

•3 

1 

$4  00 
450 

300 
4  75 

280 
3  75 

Pr.lh. 
|0  06 

07* 

12* 

09 

07 

12 

08 

Pr.lb. 
$0  044 

04* 

08 

04i 

o«* 

07 
05 

Pr.lh. 
$0  06* 

06* 

09 

09 

07 

08 

06* 

$750  00 

1,950  00 

750  00 

1,500  00 

900  00 

900  00 

$20,720  00 
23, 310  00 
15,540  00 
24,605  00 
14,504  00 
19, 425  00 

$73,685  44 
77,369  71 
73,685  44 
02,106  80 
65,211  61 
84,738  25 

$20,673  15 
21.396  96 
35. 545  45 
SI.  468  73 
23  775  56 
31, 524  63 
22,496  34 

$115,828  59 
124,026  b7 
125,520  69 
139,660  53 
104,391  17 
136,587  88 

18  00 
15  75 

66,316  89 
58,027  28 

06» 

04.6 

06u9 

20,502  46 

••■*•• 

oet 

09 
15 

Olf 
07 

09 

06^ 
06 

m 

21, 819  73 
30. 397  98 

40, 784  08 

5  00 
500 

23  00 
22  00 

1,500  00 
1,200  00 

25,900  00 
25,900  00 

84,738  25 
81,053  98 

142, 536  S3 
148. 938  06 
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Abstract  of  bids  Jar Jumishing  maieriaU  amd  img 


Name  of  bidder. 

ClssritotiaB 

Class  E. 

Item    1,  contin- 
gent— Dredg- 
ing 3.  SOOcv.  to 
ease  the  driv- 
ing of  pUea. 

0 
«s 

1 

II 

r 

a 
& 

1 

1.1 

u 

eia. 

H 

•9 

a 

9 

m 

o 

D 

I. 

s| 

n 

l5« 

lit 

III 

- 

1 

2 

3 

4 
5 
6 

a  J.  E.  d&  D.  E.  Bailej,  and  Patrick  Smith,  Cleveland, 

Ohio ;  S.  8.  Stone  and  W.  Treacott,  Cleveland,  Ohio, 

bondsmen. 
b  Wm.  E.  Standart,  EUas  Sims,  and  E.M.  Peek,  Cleveland, 

Ohio ;  Jav.  M.  Cofflnbarg  and  J.  F.  Card,  Cleveland.  Ohio 

bondsmen, 
e  Henry  Fox  and  W.  B.  Howard,  Chicago,  Illinois ;  J.  E. 

Miller  and  W.  Q.  Lewis,  Chicago,  niinois,  bondsmen. 
d  Hosea  Thomas  Stock,  Toledo,  Ohio ;  Harvey  P.  Piatt 

and  E.  S.  Piatt,  Toledo,  Ohio,  bondsmen. 
e  John  Brown,  Thorold,  Canada ;  E.  Trowbridge  and  Geo. 

Hendric,  Detroit,  Uichlgan,  bondsmen 
/Hasbronck  &  Conro ;  Stephen  C.  Walker  and  Albert  E. 

Goodrich,  Chicago,  Illinois,  bondsmen. 
^D.  E.  Rice,  Detroit,  Michigan;  W.  Bnchanan  and  J. 

Carroll,  Detroit,  Michigan,  bondsmen. 
Brooks  Sl  Adams,  Detroit,  Michigan ;  .  E.  B.  Ward  and 

Christian  Buhl,  Detroit,  Michigan,  bondsmen. 
J.  S.  Miner,  Detroit,  Michigan ;  L.  M.  Mason,  and  Moore, 

Foot  Sl  Co.,  Detroit,  Michigan,  bondsmen. 
Moses  Hill,  Cleveland,  Ohio ;  Jacob  Lawman  and  Albert 

T.  Slade,  Cleveland,  Ohio,  bondsmen. 
Charles  F.  Dunbar,  Erie,  Pennsylvania ;  Franklin  Lee, 

BaiTalo,  New  York,  and  S.  Dunbar,  Toledo,  Ohio,  bonds* 

men. 
Tlnhl  Dnchftrme  A  Co..  Detroit.  Michlviin. . . 

Pr.  Cf. 
$0  33 

44 

35 

.39 

33 

40 

Pr.cw. 
$0  30 

42 

25 
34 
33 
SO 

Pr.piU, 
$3  00 

350 

225 
500 
250 
225 

Pr.piU.  Pr.r.fi 
$100     1012 

100         « 

TO         06 
195         13 
130         06t 

O         » 

1 

B 

g 

0 

11 

*• 1 

13 
14 

A  Jos.  T.  Walton ;  H.  P.  Baldwin,  Detroit,  Michigan,  and 
'H.  a.  Fuller,  Springfield,  Massachusetts,  bondsmen. 

i  Stephen  C.  Walker,  Chicago,  Illinois ;  Andrew  J.  Wright 
and  Charles  O.  Wicker,  Chicago,  Illinois,  bondsmen. 

50 
34 

42 
24 

350 
350 

75;        « 

1 

190         0^ 

o  We  wish  the  award  of  the  whole,  or  of  classM  C,  D,  E,  or  F,  either  or  all. 

6  Desire  the  award  of  all  in  classes  A,  B,  C,  D,  and  E,  or  none,  and  whole  in  claa  F  or  none. 

c  Will  take  whole  work  or  a  part 

d  The  whole  or  none. 

0  Bid  for  the  whole,  but  will  accept  classes  E  and  F,  if  awarded,  or  any  dam  upon  which  be  may  be  lem^ 
/Will  take  any  portion  or  the  whole. 

g  Will  take  any  of  the  items  at  the  price  named. 

A  I  bid  for  the  whole  or  any  class  that  may  be  assigned  me. 

i  The  bidder  does  not  conform  to  the  advertisement  in  an  essential  point  ^  _^ 

1  certify  that  the  above  bids,  Mos.  1  to  13,  inclusive,  have  been  truly  entered,  and  that  this  it  atnw  sitaitnd 

I  certify  that  No.  14  is  a  true  abstract  of  a  bid  which  was  put  In,  but  which  did  not  eonfonn  to  the  tint 
ayed  three  days  longer  than  necessary  for  him  to  reply  and  make  his  bid  to  eonform  to  the  advertisaawat 
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B17. 


Engineer  Department, 

Washington,  August  17,  1867. 

General:  Your  letter,  euclosing  an  abstract  of  bids  for  tbe  St.  Clair  flats 
improvement,  made  in  conformity  witb  engineer  department  letter  of  Jnlj  6, 
and  the  terms  of  your  advertisement  of  July  23,  was  received  at  this  oflfice  on 
the  16th  instant. 

You  will  make  the  awards  of  the  contracts  by  classes  to  the  lowest  respon- 
sible bidders  for  each  class,  and  if  any  should  fail  to  comply  with  the  terms  of 
their  bids,  you  will  award  to  the  next  highest  responsible  bidders,  with  the 
understanding  that  the  delinquents  will  be  held  accountable  to  the  United  States 
to  the  extent  of  the  guarantee  accompanying  the  bids. 

Your  attention  is  also  called  to  the  concluding  paragraph  of  department  letter 
to  you  of  the  2l8t  May  last,  viz :  "  You  will  enter  into  contracts  only  for  so 
much  of  the  material  as  may  be  advantageously  used  in  executing  the  plan  of 
improvement  to  the  extent  practicable  with  the  appropriations  made  for  it, 
namely,  $230,000,  leaving  sufficient  of  that  sum  for  the  contract  for  work  to 
be  done,  including  dredging. 

'*Any  other  course  would  result  in  procuring  a  large  amount  of  material 
without  the  means  of  putting  it  in  place  until  Congress  shQuld  make  further 
appropriations." 

Very  respectfully,  your  obedient  servant, 

I.  C.  WOODRUFF, 
Lieut.  Col,  of  Engineers,  Brevet  Brig.  Gen.  U.  S.  Army, 

Assistant  in  charge. 
Brevet  Major  General  T.  J.  Cram,  U.  S.  A., 

Colonel  of  Engineers,  Detroit,  Michigan. 


B  18. 

En<]1Nrer  Department, 

Washington,  August  28,  1867. 

Gknbrai.  :  Your  letter  of  the  23d  instant,  enclosing  contract  in  duplicate 
entered  into  with  John  Brown,  of  Thorold,  Canada  West,  with  bond  for  the 
faithful  performance  of  the  same,  for  material  for  the  St.  Clair  fiats  improve- 
ment, and  contracts  in  duplicate  with  the  same,  with  bond,  for  labor  for  the 
same  improvement,  has  been  received. 

The  contracts  are  approved,  and  you  will  notify  the  contractor  accordingly. 
Very  respectfully,  your  obedient  servant, 

I.  C.  WOODRUFF, 
Lieut.  Col.  of  Engineers,  Brevet  Brig.  G^.  U.  A».  Army, 

Assistant  in  charge. 
Brevet  Major  General  T.  J.  Cram,  U.  S.  A., 

Colonel  of  Engineers,  Detroit,  Michigan. 


B  19. 

United  States  Engineer  Opficb, 

Detroit,  June  12,  1867. 

Sir  :  Herewith  I  forward  abstract  of  bids  received  on  my  invitation  for  dredg* 
ing  Sandusky  river,  Ohio,  below  the  town  of  Fremont.     See  printed  notice  hereto 
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attached.  Thomas  Dunhar  &  Go.  being  the  lowest  responsible  bidder,  I  have  to 
request  anthority  to  make  the  necessary  contract  with  him,  having  already  notified 
him  that  he  is  the  4owest  bidder. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

T.  J.  CRAM, 
Colonel  of  Engineers,  Brevet  Major  General, 
Major  General  A.  A.  Humphrbys, 

Chief  of  Engineers  United  States  Army, 


•    To  contractors. 


Officu  op  Lakb  Harbor  and  Rivbr  Improvbmbnts, 

'  No,  111  Griswold  street,  Detroit. 

Written  and  sealed  proposals  will  be  received  at  this  office,  addressed  to  the 
undersigned;  until  the  31st  day  of  May,  1867,  for  dredging  in  the  Sandusky  river, 
below  Fremont,  Ohio,  to  obtain  twelve  feet  water. 


Places  to  be  dredged. 


1.  At  Whitacre  bar 

2.  At  bar  below  Nig;ger  Point 

3.  At  South  Creek  bend 

4.  At  point  two  and  a  half  miles  below  Fremont 

5.  At  point  three-fourths  mile  below  Whitacre  bar. .. 

6.  At  point  one-third  mile  lower  down 

7.  At  outer  bar,  mouth  of  the  river i 


Cubic  yards 

Width  of  chan- 

at   each 

nel  to  be  ob- 

place. 

tained. 

Fut. 

43,610 

160 

13,176 

200 

22.916 

200 

]  5,503 

200 

10,333 

200 

11] 

200 

79,426 

160 

The  earth  dredged  to  be  dumped  at  such  places  that  it  will  not  wash  in  so  as 
to  form  another  shoal. 

The  government  reserves  the  right  to  diminish  the  amounts  of  dredging  above 
specified,  so  as  to  keep  the  work  within  the  appropriation.  The  work  to  be  com- 
menced by  the  middle  of  June,  and  continued  during  the  season  with  dredges 
of  power  at  least  sufficient  to  raise  five  hundred  yards  per  twelve  hours  each. 
State  the  price  per  cubic  yard  for  dredging,  towing,  and  dumping  at  each  plac^ 
specified  ;  also,  the  names  and  residence  of  bidder  and  the  two  bondsmen.  The 
material  is  soft  for  drediug,  and  all  the  places  to  be  dredged  only  some  few  miles 
below  the  town  of  Fremont.  For  further  particulars  apply  in  person,  at  this  office, 
where  the  map  of  the  survey  can  be  seen. 

T.  J.  CRAM, 
Colonel  Corps  of  Engineers,  Brevet  Major  General, 
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^4        .« 


Ahstract  ofhid^for  dredging  Sanduiky  rivcTf  Ohio, 


No.  of  bids. 

Names  of  bidders 
and  residence. 

Names  of  bondsmen  afid 
residence. 

» 

Price   bid    for   dredging 
per  cubic  yard. 

Total  cost, 

185,075  cubic 

yards. 

1 
2 
3 

John  F.  HoBch, 
Mohawk,  Her- 
kimer county, 

N.  y. 

Harvej  P.  Piatt 
andH.S.Stock, 
Toledo,  Ohio. 

Thomas  Dnnbar 
&  Co.,  Toledo, 
Ohio. 

Elliot  Harnun  and  Wil- 
lard  Johnson,  Fulton, 
Oswego  countj,  N.  Y. 

A.  C.  McNair  and  Henijr 
M.  Claflon,  Cleyeland, 
Ohio. 

L.  Q  Ramsonand  Chas. 
Fillmore,Fr6mont,Ohio. 

38  cents ;  all  places  meas- 
ured in  dump  scows. 

For  all«ezcept  outer  bar, 
33f  cents;  outer  bar, 
39  cents,  measured  in 
dump  scows. 

27  cents  ;  all  places  meas- 
ured in  dump  scows. 

• 

170,328  50 

105,649  cii.yds, 
$35,568  50; 

79,426  en.  yds, 
^,  976  14. 
$49,970  25 

I  certify  this  to  be  a  true  abstract  of  the  original  bids. 

F.  J.  CRAM, 
Colonel  Engineers,  Brevet  Major  GeneraL 
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B  20. 

United  Statrs  Enoinkbr  Office, 

Detroit,  August  17, 1867. 

Sir  :  The  following  Bpecial  report  upon  Yermillioa  harbor,  Ohio,  I  think  it 
my  duty  to  make,  and  which  will  explain  itself. 

In  my  estimate  for  repairs  and  pref«ervation  of  this  work  I  made  it  amount 
to  only  $15,315  94  in  the  (my)  report  of  20th  February,  1865.  Congress 
made  this  appropriation  in  1866,  and  I  thought  in  my  annual  report  of  that  year 
this  sum  would  be  all  that  would  be  required  to  complete  the  repairs  and  pre- 
servation of  the  works.  I  have  or  shall  soon  have  expended  all  the  appropri- 
ation, and  find  that  I  have  done  considerable  more  work  than  I  estimated  for. 
During  the  present  summer  more  critical  examinations  have  been  made  than  it 
was  possible  to  make  in  the  winter  of  1865,  and  we  have  found  serious  damages 
to  the  under-water  work,  deep  down,  which  may  have  been  produced  since  that 
winter  examination. 

The  old  under  work  of  west  pier,  much  of  it,  was  made  with  miserable  round 
tiilkber,  no  better  than  poles,  and  put  together  in  the  roughest  manner — ^no  better 
than  a  boy's  "  cob  house."  Wooden  pins  were  used,  which  have  been  cut  off 
by  the  sharp  sand  moved  by  the  current,  and  the  logs  been  washed  out,  and 
stones  too.  Several  of  these  large  holes  have  been  repaired,  at  much  expense, 
by  means  of  bundles  of  brush  and  sheet  piles,  in  a  way  that  could  not  be  done 
by  contract,  and  thus  far,  I  hope,  we  have  been  successful  in  preserving  several 
hundreds  of  feet  of  that  old  pier  not  foreseen  to  be  in  danger. 

But  another  danger  now  threatens.  Having  stopped  a  400  feet  breach  in  old 
west  pier,  (estimated  for  iu  said  report,)  and  rebuilt  that,  a  current  now  sets  in- 
shore along  the  west  side  of  that  pier,  cutting  away  the  bank  and  threatening 
several  hundred  feet  of  the  low  part  of  that  old  pier,  away  in-shore,  and  which  I 
am  fearful,  unless  repaired  this  season  and  preserved,  will  be  found  gone  next 
spring. 

I  have  gone  through  with  a  careful  estimate  of  what  it  will  cost  to  save  the 
whole  of  the  existing  old  west  pier,  and  prevent  the  in-shore  breach,  and  build 
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the  low  part  up  to  the  proper  height  above  water,  and  ballast  it  with  stone,  put- 
ting in  all  new  timber  that  will  be  required — in  short,  doing  justice  to  the  work, 
and  which  would  make  it  last  many  years  to  come — and  find  it  will  cost  only 
about  $8,000  more  than  I  shall  have  left  of  the  appropriation  specific.  There 
are  two  reasons  why  I  wish  to  do  this  complete  repairing  the  present  season. 

1.  The  contractor  is  there  ready  with  his  force  and  willing  to  do  it,  straight 
on,  and  the  timber  contractor  will,  if  soon  notified,  deliver  all  timber  at  one  cargo. 
The  bills  are  all  made  out,  and  detail  plans. 

2.  It  will  in  all  probability  cost  less  by  one  hundred  per  cent,  if  preserved 
now  than  it  will  next  year,  if  we  wait  for  another  specific  appropriation,  because 
the  damage  is  going  on  in  an  increased  proportion  with  the  time  of  postponement. 

Now  I  have  to  request  authority  to  draw  upon  the  appropriation  of  1864  for 
"  repairs  and  preservation  of  lake  harbor  works  "  (not  requiring  advertising  for 
proposals)  to  the  amount  of  $8,000 — say  $9,000  for  the  purpose  stated  in  this 
special  report— and  which  had  better  be  now  applied  to  this  harbor  than  to  any 
other  in  my  district. 
I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

T.  J.  CRAM, 
Colonel  Chrps  JSngineers,  Brevet  Major  General. 
Major  General  A.  A.  Humphbbvs, 

Chief  of  Engineers  United  States  Army. 

P.  S. — ^Ihave  now  on  hand  $9,062  88,  left  of  the  said  appropriation  for  1864. 
Some  of  il  will  be  wanted,  say  about  half,  possibly,  at  Erie — old  iuteiior  part 
of  north  pier. 


B21. 

Report  of  the  survey  of  Grand  river  liarhor^  made  in  accordance  with  instruc- 
tions from  the  engineer  department^  of  date  September  19,  1866.  Survey 
made  in  the  month  of  January,  1867,  by  T.  J.  Cram,  colonel  engineers,  brevet 
brigadier  general. 

1.  The  suggestion  made  in  the  instructions  to  make  this  survey  "soon  after 
the  abatement  of  the  autumnal  gales,  or  about  the  last  of  October,'*  was 
attempted  to  be  carried  out  in  good  faith.  My  then  assistant.  Brevet  Major 
Farquhar,  captain  of  engineers,  was  sent  to  the  harbor  with  instructions  to  make 
the  survey,  but  soon  returned,  reporting  his  failure  in  consequence  of  stormy 
weather.  The  absence  (on  leave)  of  the  major  and  the  continued  stormy 
weather  prevented  the  survey  from  being*made  until  the  present  month,  when, 
the  ice  having  formed  sufficiently  strong  to  bear  a  working  party,  I  took  the 
survey  into  my  own  hands,  and  completed  the  field-work  on  the  19th  instant,  in 
snow  up  to  the  waist. 

The  soundings  were  taken  with  the  utmost  accuracy,  the  holes  having  been 
cut  through  the  ice  and  the  depths  of  water  measured  exactly  as  represented  on 
the  accompanying  map,  A.  The  whole  network  was  laid  out  on  the  ice  in  rec- 
tangles, and  the  holes  cut  accordingly.  The  soundings  have  been  taken  from 
deep  water  of  the  interior  of  the  harbor  and  carried  out  over  the  bar  in  the 
flaring  mouth  to  15  feet  water  in  the  lake,  in  exact  accordance  with  the  instruc- 
tions. The  level  of  the  surface  of  the  water,  when  the  survey  was  made  in 
August,  1865,  was  referred  to  a  bench-mark.  On  the  18th  instant,  (Januarv, 
1867,)  by  my  levelling,  the  surface  of  the  water  was  referred  to  the  same  bench- 
mark, and  found  exactly  0.314  fout  lower  than  it  was  in  the  former  survey. 

Map  B,  accompanying  this  report,  is  a  representation  of  the  survey  of  August, 
1865,  and  by  comparing  it  with  A,  will  enable  the  department  to  judge  of  the 
effect  of  the  outflow  in  sweeping  out  the  sand  since  I  put  this  work  in  order  by 


218 


BEPORT   OF  THE   SECBETBRY   OP   WAB. 


stopping  the  breaches  in  both  piers,  for  it  was  just  about  the  time  of  the  closing 
of  the  breaches  that  the  survey  of  the  summer  of  1865  was  made. 

In  making  the  comparison  of  the  soundings  care  should  be  taken  to  apply 
the  number  0.314  foot  properly. 

2.  Comparisons  showing  the  fruits  resulting  from  the  complete  repait  of  the 
old  piers. 

The  portion  of  the  area  of  the  plotted  soundings  limited  between  the  lines 
c  d  and  a  &  on  map  A.  and  C  D  and  A  B  on  map  B,  may  be  regarded  as  the 
horizontal  projection  of  the  bar  obstructing  navigation  at  the  mouth  of  this  har- 
bor. The  mean  of  all  the  soundings  between  the  said  limits  in  A  is  (January, 
1867)  9.508  feet. 

The  mean  of  all  in  B  was  (August,  18G5)  8.683  feet.  From  the  latter  sab- 
tract  0.314  foot,  and  we  shall  have  8.369  feet,  as  the  mean  depth  for  survey  B, 
referred  to  the  same  stage,  with  the  survey  A  of  the  present  winter. 

Hence,  since  August,  1865,  we  perceive  that  the  mean  top  surface  of  tbe 
obstruction  between  the  said  limits  has  been  lowered  by  1.139  foot,  or  about 
13J^  inches,  which  may  be  regarded  as  the  measure  of  the  good  effect  in  moving 
away  the  general  obstruction  resulting  from  tjie  repairs. 

But  the  mean  depth  of  water  over  an  obstruction  gives  no  just  idea  of  the 
capabilities  of  the  channel  for  navigation.  The  least  depth,  direction,  and  width 
of  channel  way  are  required  to  be  known,  before  the  navigator  will  attempt  the 
passage. 

It  will  be  seen  that  at  the  stage  of  water  and  le^st  depth  for  A,  no  vessel 
drawing  over  7^  feet  can  pass  the  obstruction,  supposing  no  ice  at  the  present 
time. 

On  examination  of  the  map  B,  of  the  survey  of  August,  1865,  we  find  that 
then  the  least  depth  in  the  channel  over  the  bar  was  just  at  the  neck  of  the 
flare,  where,  in  fact,  the  water  was  only  4J  feet  deep — the  outflow  of  the  river 
then  being  principally  through  the  old  east  pier  into  the  basin,  thence  through 
the  loose  sand  into  the  lake. 

The  difference  (3  feet)  of  the  least  depths,  augmented  by  0.314  foot,  gives  ns 
3  314  feet  as  the  measure  of  the  good  effect  in  deepening  the  channel,  caused 
by  the  repairs  of  the  piers,  and  compelling  the  outflow  to  act  more  directly 
upon  the  obstruction. 

These  results  have  been  realized,  under  the  force  of  the  outflow  of  tbe  river, 
animated  by  one  vernal  and  two  autumnal  freshets,  since  the  piers  were  repaired. 

The  dotted  lines  show  the  present  direction  of  the  channels  over  the  obstruc- 
tion, the  most  westerly  one  being  rather  the  best,  and  more  strongly  characterized 
in  depth.  Between  them  there  are  indications  of  a  middle  ground  formiDg. 
These  indications  teach  us  that  to  contract  the  mouth,  by  an  extension  of  the 
east  pier  around  parallel  to  the  west  pier,  is^  the  best  way  to  remedy  the  evil 
of  the  flare,  which  was  unfortunately  given  to  its  outer  part. 

The  width  of  the  entrance  would  be  aipple  after  making  the  contraction,  and 
access  easy. 

In  regard  to  the  outflow  of  the  river,  referred  to  in  the  instructions :  This  is 
the  greatest,  and  of  much  strength,  when  the  winds  blow  from  a  southeasterly 
around  by  south,  and  from  a  southeasterly  direction.  Then  the  lake  water  is 
driven  away  from  the  harbor,  and  the  current  of  the  river  has  its  greatest 
velocity.  In  such  a  blow  for  twelve  hours,  last  autumn,  the  waters  in  the  har- 
bors on  our  shore  of  this  lake  fell  from  three  to  five  feet.  After  the  succeeding 
lull,  the  inflow  is  proportionally  great. 

When  the  wind  blows  from  the  west  around  by  north,  and  from  east,  the 
velocity  of  outflow  is  least,  and  tbe  effect  of  the  current  upon  the  bar  is  less 
and  less  in  proportion  to  the  absolute  strength  and  duration  of  the  gale.  After 
the  lull,  the  river  again  resumes  its  effect  upon  the  bar. 

3.  In  conclusion,  the  ''  oldest  and  best-informed  inhabitants  *'  .of  the  place 
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informed  me  that  before  and  ap  to  the  time  of  commencing  the  flare  of  the  west 
pier  there  was  ample  water  for  the  purposes  of  this  harbor,  whether  viewed  in 
regard  to  the  commerce  then  existing  at  the  place  or  in  the  aspect  of  a  harbor 
of  refuge,  and  that  immediately  after  the  flaring  position  was  constructed  the 
water  began  to  diminish  in  depth  at  the  mouth,  and  the  harbor  rapidly  deterio- 
rated from  having  a  twelve-feet  entrance  to  the  condition  in  which  I  found  it  in 
September  of  1864,  and  as  explained  in  my  report  of  the  26th  of  that  month. 
From  that  report  I  quote  the  following,  which  is  just  as .  applicable  now  as  it 
was  then : 
"Were  we  to  act  merely  to  subserve  a  supposed  existing  commerce  at  Fair- 

ort,  inasmuch  as  there  is  no  commerce  there  demanding  a  harbor,  we  should 

et  the  whole  harbor  go  by  the  board  and  leave  it  to  its  fate.  But  if  it  be 
deemed  of  sufficient  importance,  as  a  harbor  of  refuge,  to  justify  its  restoration, 
then  it  woald  be  best  to  repair  it  to  the  full  extent  required,  but  not  to  repair  in 
part  unless  we  have  means  enough  to  restore  the  whole  [meaning  to  include  the 
channel]  to  a  full  degree  of  usefulness  for  this  (refuge)  purpose.  Any  other 
course  of  repairs  or  plan  of  restoration  coming  short  of  this  end  would  be 
tantamount  to  throwing  money  away  upon  it." 

I  was  directed  to  go  on  by  the  engineer  department  and  to  repair  all  the  old 
piers,  though  I  gave  reasons  in  the  same  report  why  it  would  be  better  and  cost 
less  to  abandon  the  old  flare  of  the  west  pier  and  extend  a  work  for  **  preserva- 
tion" oat  parallel  to  the  east  pier.  The  sum  of  824,453  24  has  been  expended 
under  the  order.  My  originsd  estimate  for  the  thorough  repaire  of  all  the  old 
piers  ordered  by  the  department  was  $30,726.  I  am  happy  to  And  that  all  has 
been  accomplished  for  less,  by  $6,272  76,  than  the  estimate,  and  the  piers  are 
now  stronger  than  ever  before,  and  the  work  better  done  by  thirty-three  per 
cent,  than  was  the  original  work.  i 

The  above  expenditure  has  been  made  under  the  act  of  1864  making  appro- 
priation for  "repairs  and  preservation"  of  works.  Under  this  wording  I  held 
that  we  were  authorized  to  construct  a  work  from  an  angle  of  the  west  pier 
straight  out,  parallel  with  the  east  pier,  as  a  means  of  "  repairing*'  the  damage 
done  by  the  sand  having  accumulated  to  block  the  channel  entrance.  No  one 
will  deny  that  the  channel,  whether  natural  or  artificial,  is  the  main  vital  part 
of  the  harbor.  For  "  repairing  and  preserving"  the  vital  part  all  the  other 
parts  of  a  harbor  work  are  but  means  to  an  end ;  and  upon  such  means  as  I 
suggested  as  adapted  to  the  end  of  "  repairing  and  preserving"  the  channel,  I 
still  think  the  money  under  that  act  could  have  been  legally  applied,  instead 
of  following  the  old  good-for-nothing,  nay,  worse  than  nothing,  flaring  part 
around  to  its  extremity.     But  I  was  overruled. 

Foreseeing  that  such  an  expenditure  would  not  accomplish  the  object  with 
which  we  started,  viz.,  the  restoration  to  a  harbor  of  refuge,  I  submitted  a 
plan  and  estimate,  in  my  annual  report  of  1864,  for  extending  the  east  pier 
around  parallel,  as  a  last  resort,  to  the  flaring  part  of  the  west  pier,  giving  rea- 
sons in  full  in  that  report  and  in  a  subsequent  one,  dated  August  31,  1866,  for 
assigning  such  a  direction  for  the  extension  in  preference  to  constructing  it  on 
the  prolongation  of  the  straight  line  of  the  east  pier.  It  is  unnecessary  here  to 
repeat  those  reasons.  The  recent  survey  confirms  me  in  the  belief  that  the 
direction  I  suggested  for  the  extension  will  best  contribute  to  the  end  of  restor- 
ing the  harbor  to  its  original  capacity  for  refuge  and  for  remedying  the  evil 
produced  by  the  flare. 

Cengress  made  an  appropriation  for  the  exact  amount  I  estimated.  The  esti- 
xnate  was  for  a  work  denominated  a  close  **  pile  pier,"  and  not  for  a  crib  work, 
as  the  latter  would  cost  twenty-five  to  thirty  per  cent.  more.  The  engineer 
department  letter  of  August  23  last,  however,  seems  to  favor  a  crib  work. 

The  proposals  I  received  were  predicated  upon  the  plan  of  the  pile  pier,  which 
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I  hope  tbe  department  will  sanction  for  whatever  direction  the  extension  may 
be  made  to  follow. 

I  take  it  the  object  still  is  to  restore  the  harbors  to  a  condition  for  refnge. 
The  sooner  this  is  done  the  better,  and  the  successful  bidder  should  be  contracted 
with  immediately  to  proceed  to  furnish  the  piles  and  timber.  If  it  btf  put  off 
until  the  opening  of  spring  we  cannot  possibly  get  the  materials  in  time  to  make 
but  very  littl<)  of  the  extension  next  summer. 

I  believe  I  have  now  complied  with  all  the  requirements  of  the  order  of  19th 
September,  1866. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

T.  J.  CRAM, 
Colonel  of  Engineers,  Brevet  Brigadier  General. 

Brig,  and  Bvt.  Maj.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers. 


Detroit,  January  24,  1867. 

Sir  :  I  herewith  transmit  my  report  of  the  survey  of  the  harbor  of  Grand 
river,  Ohio,  made  in  virtue  of  engineer  department  instructions  of  September 
19,  1866. 

Observe  :  The  successful  bidder  for  furnishing  the  piles,  stone,  and  for  doing 
the  work,  was  the  firm  J.  £.  &  D.  E.  Baily ;  for  furnishing  the  square  timber 
and  lumber,  N.  W.  Brooks  &  Co.;  and  for  furnishing  the  iron,  Gievelaiid  Union 
Iron  Works.     Better  contractors  could  not  be  desired. 

The  Baily s  put  in,  supposing  the  extension  to.  be  a  pile  pier  work,  but  will 
hold  to  their  bid,  even  though  a  crib  work  be  made.  The  notice  for  proposals 
was  duly  published  when  we  advertised  for  other  works,  and  this  fonaality  and 
delay  have  been  complied  with.  Any  direction  the  department  may  feel 
authorized  to  give,  I  submit  had  best  be  done  soon,  or  we  may  forfeit  the  ad- 
vantage of  the  bids-  of  the  above  named  contractors. 

This  is  the  season  for  cutting  and  gathering  the  piles,  and  for  catting  the 
logs  for  the  square  timber  and  lumber. 

Very  respectfully,  your  obedient  servant, 

T.  J.  CRAM, 
Col,  Corps  of  Engineers,  and  Bvt.  Brig.  Gen*L 

Bng.  and  Bvt.  Maj.  Gen.  A.  A.  Humphrbvs, 

Chief  of  Engineers. 


B22. 


Engineer  Department, 

Washington,  February  8,  1867, 

General  :  Your  report  of  the  24th  ultimo,  upon  the  proposed  improvement 
at  the  harbor  of  Grand  River,  Ohio,  accompanied  by  a  map  of  your  survey,  made 
in  the  month  of  January,  has  been  carefully  considered,  but  the  department  does 
not  concur  in  the  proposed  bend  in  the  extension  of  the  east  pier,  for  the  reason, 
mainly,  that  the  now  outward  would  have  a  tendency  to  scour  the  bottom  close 
along  that  pier  only,  which  vessels  entering  in  stress  of  weather  would,  of  course, 
by  the  narrowing  of  the  channel-way,  be  compelled  to  hug,  and  thus  be  forced 
against  it,  to  the  injury  both  of  the  vessel  and  the  structure. 

The  comparison  of  your  recent  survey  with  that  of  August,  1865,  leads  to  the 
conclusion  that  the  extension  of  the  east  pier  on  the  present  line  of  direction, 
would  produce  a  favorable  result ;  the  latter  channel  at  the  present  time  being 
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nearly  on  tbe  prolongation  of  tbe  cast  pier,  resnlting  evidently  from  the  repairs 
of  the  breaches  in  the  two  channel  piers,  which  now  restrict  the  flow  of  water  in 
a  straight  course  into  the  lake.     (See  comparative  sketch  herewith  ) 

Yon  are  authorized  to  contract  for  the  materials  for  the  east  pier  extension, 
with  the  distinct  understanding  that  if  for  pile  pier,  fhe  fact  of  a  clay  bottom 
be  established,  before  couiiiicuciug  tbe  ^tiuctale,  but  if  tbu  bottom  oc  ui'  drifl- 
ing  sands,  then  the  structure  shall  consist  of  cribs  with  stone  ballast. 
Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS. 

Chief  of  Engineers. 
Brevet  Brig.  General  T.  J.  Oram,  U.  S.  A., 

Colonel  of  Engineers^  Detroit,  Michigan, 
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United  States  ENorNBER  Office, 

Detroit,  June  18,  1867. 

Sir  :  I  herewith  transmit  my  report  upon  Dunkirk  harbor,  New  York,  the 
result  of  my  examination  of  that  harbor,  and  a  study  of  the  question.  As  soon 
as  I  receive  tbe  approval  of  the  proper  authority  I  will  advertise  for  proposals, 
with  a  view  of  getting  the  work  under  contract  as  soon  as  possible. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

T.  J.  ORAM, 
Colonel  Corps  of  Engineers,  Brevet  Major  General. 

Major  General  A.  A.  Humphreys, 

Chief  of  Engineers  United  States  Army, 


Report  upon  the  harbor  of  Dunkirk,  New  York,  by  T,  J,  Cram,  Brevet  Major 
General,  Colonel  Corps  of  Engineers,  June  20,  1867. 

Tbe  order  from  the  engineer  department  of  28th  of  March,  assigning  this 
work  to  my  charge,  under  the  appropriation  by  act  of  2d  of  March,  1867, 
directs  me  to  follow  the  plan  presented  by  Major  Tardy,  late  of  the  corps  of 
engineers,  unless  I  dissent,  in  which  event,  by  the  same  order,  I  am  directed  to 
report  my  views. 

Having  recently  made  a  thorough  inspection  of  the  harbor,  and  having  had 
certain  data  which  I  directed  to  be  obtained  by  my  assistant,  Brevet  Lieutenant 
Colonel  F.  Harwood,  captain  corps  of  engineers,  returned  to  me  in  actual 
measurements  by  that  officer,  I  am  enabled  now  to  report  my  views  as  follows : 

1.  I  cheerfully  agree  with  the  plan  proposed  by  the  late  Major  Tardy  in  so 
far  as  the  extent  of  the  west  pier,  P,  and  the  breakwater,  B,  and  their  locations 
and  heights  above  water,  are  concerned,  and  seen  on  the  accompanying  tracing 
from  tbe  map  of  the  survey  of  1866,  and  in  reference  to  which  he  made  the 
estimate  upon  which  Oongress  appropriated  $100,000.  I  also  concur  with  him 
in  dissenting  from  the  further  attempt  to  carry  out  the  plan  of  three  detached 
outer  breakwater  constructions  to  be  placed  in  eighteen  feet  water,  and  recom- 
mended by  the  "  board  of  engineers  lake  harbors  and  western  rivers,  July 
12,  1854."  What  was  executed,  about  2/>0  feet,  at  great  cost,  has  never  been 
of  any  advantage  to  this  harbor,  but  of  positive  disadvantage  to  vessels  in  a 
storm  seeking  the  entrance,  nor  would  it  be  of  half  the  advantage,  if  completed 
in  toto,  as  would  be  the  pier  P  and  breakwater  B. 

I  must,  however,  express  my  dissent  from  the  plan  proposed  by  Major  Tardy 
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in  regard  to  the  thickness  to  be  given  to  P  and  B,  also  in  respect  to  building  of  tbe 
superstructure  above  water,  of  B,  in  masonry.  Instead  of  twenty-five  feet  in  thick- 
ness for  P  and  B,  I  would  make  P  sixteen  feet  and  B  eighteen  feet,  and  have  the 
superstructure  of  both  of  timber  and  rubble  stones,  and  well  planked  over.  On  the 
lakes  we  have  the  experience  of  two  very  expensive  piers  in  what  is  called  stone 
masonry  superstructure  upon  crib  foundation.  They  have  not  lasted  as  well  as 
properly  constructed  timber  and  rubble-stone  work  without  very  expensive  repairs, 
and  the  interest  at  six  per  cent,  per  annum  on  the  excess  of  first  cost  of  the  masonry 
over  the  timber  and  rubble-stone  superstructure  is  much  more  than  would  be 
sufficient  to  keep  the  latter  in  perfect  repair  for  all  time.  I  shall  go  more  into 
this  comparison  in  my  report  upon  Buffalo  harbor  constructions. 

1  think  the  true  policy  is  to  construct  P  first  and  completely,  and  afterwards, 
when  we  get  an  appropriation  sufficient  in  advance  for  the  whole  of  B,  to  con- 
struct it,  but  not  to  begin  on  B  until  enough  has  been  appropriated  to  complete  it. 

These  two  works,  P  and  B,  comjfleted,  Dunkirk  wi}l  have  as  good  a  harbor  as 
the  case  admits ;  and  with  only  P  completed  the  harbor  will  be  greatly  improved, 
certainly  enough  to  justify  the  cost.  The  supposing  that  P  aud  B  will  obviate 
the  necessity  of  dredging  occasionally  from  the  railroad  piers  out  to  the  beacon- 
light  passage  into  the  outer  water  must  not  be  encouraged.  Artificial  dredging 
will  have  to  be  resorted  to  for  preserving  a  twelve-feet  channel  at  low  stage. 

2.  I  have  all  the  plans  in  detail  and  bills  of  materials  made  out  for  P,  and 
shall  be  ready,  on  receiving  from  the  engineer  department  an  approval  of  my 
views,  to  put  the  work  in  advertisement  for  construction. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

T.  J.  ORAM. 
Colonel  of  Engineers  and  Brevet  Major  General, 

Brigadier  General  A.  A.  Humphrbvs, 

Chief  of  Engineers  and  Major  General  of  Volunteers, 
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TTmted  States  Engineer  Office, 

Detroit,  July  25,  1867. 

Sir  :  I  send  herewith  an  abstract  of  bids  for  Dunkirk  harbor,  New  York, 
from  which  it  will  be  seen  that  for  the  material  and  labor  the  lowest  responsible 
bidders  are : 

For  classes  A,  B  and  D,  Alexander  McDonell,  amounting  to. . . , .  $32,  835  69 
For  class  C,  R.  Nelson  Gere 2,  099  71 


Total 34,935  40 


Both,  with  the  bondsmen  named,  are  responsible.     As  soon  as  the  proper 
authority  may  give  me  instructions  I  will  draw  up  the  requisite  articles  of  agreo- 
ment  and  bonds  of  indemnity,  and  have  them  duly  executed. 
Respectfully,  your  obedient  servant, 

T.  J.  ORAM. 
Colonel  of  Engineers  and  Brevet  Major  General 

Major  General  A.  A.  Humphreys, 

Chief  of  Engineers  United  States  Army. 
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B  25. 

United  States  Enginbbr  Office, 

Detroit,  June  27,  1867. 

Sir  :  I  herewith  forward  my  report  (commenced  20th  June,  and  closed  this 
morniii;;)  ii;^'  i>  rinl'ilo  Iirirbor,  i;i  ntpuDac  lo  Ui^iiicer  departmeut'd  letter  to 
me  of  March  28,  1867,  placing  the  work  under  my  charge. 

It  is  an  important  subject,  one  which  has  required  much  physical  and  mental 
labor,  patience  and  perseverance,  on  my  part,  to  comprehend. 

I  found  it  necessary  to  direct  borings,  soundings,  and  other  measurements  to 
be  made,  so  as  to  know  upon  what  and  in  what  we  have  to  build.  These  have 
not  all  as  yet  been  retunied  to  me.  They  are,  howeverr  in  progress,  and  as 
soon  as  received  I  shall  be  able  to  make  out  detailed  plans  of  construction  and 
issue  proposals.  None  of  these,  however,  until  after  the  receipt  of  the  approval 
from  proper  authority  of  my  views. 

1  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

T.  J.  CRAM, 
Colonel  Engineers,  Brevet  Major  General. 

Major  General  A.  A,  Humphreys, 

Chief  Engineer,  United  States  Army, 


Report  upon  the  harhor  of  Buffalo,  New  York,  hy  T.  J".   Cram,  brevet  major 

general,  colonel  corps  engineers,  June  20,  1867. 

In  the  orders  Mai*ch  20, 1867,  from  engineer  department,  assigning  this  work 
to  my  charge,  it  is  said,  in  case  I  dissent  from  the  plan  of  construction  proposed 
by  the  late  Major  Tardy,  I  am 'requested  to  submit  my  views. 

I  have  recently  examined  this  harbor  with  much  care,  and  in  the  mean  time 
witnessed  the  dangers  and  difficulties  of  vessels  entering  it  under  one  of  those 
"  three  days*  storms"  which  not  unfrequently  occur  there.  I  have  not  only 
witnessed  for  myself  the  practical  defects  and  wants  of  the  harbor,  but  I  have 
consulted  with  the  old  and  experienced  lake  navigators  who  have  been  familiar 
with  its  working  since  it  was  first  improved,  and  with  all  the  subsequent  changes 
or  modifications  in  character,  kina,  and  dimensions  of  lake  vessels,  sail  and 
steam,  and  which  have  been  constructed  to  keep  pace  with  the  gp*owth  and  de- 
mands of  commerce.  My  consultations  with  these  men  have  been  of  much  ben- 
efit, begetting  a  spirit  of  discussion  which  has  not  failed  to  elicit  much  prac- 
tical information  that  the  engineer  should  by  no  means  neglect,  if  he  wishes 
to  do  justice  to  this  highly  important  harbor  in  any  future  work  that  maybe 
adopted  for  its  improvement  and  completion. 

Never  before  having  had  any  official  connection  with  the  work,  I  had  of 
course  no  bias  or  predilection  in  favor  of  any  particular  plan.  Nor  did  I  know 
what  plans  had  been  projected  by  any  officer  preceding  me.  It  became  my 
duty,  however,  on  receipt  of  the  order  placing  it  in  my  charge,  to  study  the 
question  in  all  its  bearings,  not  only  in  reference  to  the  immediate  wants  of  the 
commerce  now  especially  tending  to  Buffalo,  but  also  in  reference  to  the  wants 
of  the  future  of  this  commerce  in  its  demands  for  safety  for  vessels,  whether 
intending  to  discharge  at  Buffalo,  or  seeking  refuge  there  during  heavy  blows  so 
prevalent  at  that  end  of  the  lake. 

I. — HISTORY  OF   THE   HARBOR   WORKS  AND  THE  PLANS  FOR   ITS  IMPROVEMENT 

PRIOR  TO  THE  PRESENT  TIME. 

Sketeh  A  shows  the  first  improvement  ever  made  at  the  mouth  of  Boffitlo 
creek. 
In  the  summer  of  1818,  William  Peacock  made  a  survey  for  this  htrbor. 
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The  State  of  New  York,  in  1819,  loaned  $12,000  for  its  construction  to  a  com- 
mittee of  citizens  on  security  to  execute  the  work. 

Samuel  Wilkensen  supeiin  tended  the  construction,  which  was  commenced  in 
1820,  and  finished  in  two  hundred  and  twenty-one  days,  in  the  year  1821.  The 
south  pier  consisted  of  timber  cribs,  filled  with  stone  and  brush,  and  extended 
one-fourth  of  a  mile  into  thirteen  feet  of  water.  The  north  pier  consisted  of  a 
double  row  of  piles  filled  with  brush  and  sand.  The  work  cost  $14,000,  and 
fumbhed  a  good  harbor.  The  first  lake  steamer,  Walk  in  the  Water,  was 
lost,  and  the  second,  the  Superior,  was  built  in  Buffalo  in  1822,  and  ready  to 
enter  the  lake  in  the  spring  of  1823.  The  completion  of  the  harbor  was  con- 
sidered a  great  success,  demonstrating  that  harbors  could  be  built  by  piers  at 
the  mouths  even  of  the  small  streams  of  value  to  the  infant  commerce  of  the 
lakes.  The  completion  of  the  harbor,  and  the  success  attending  it,  were  the 
strong  inducements  the  Erie  canal  commissioners  had  in  deciding  them  to  extend 
their  canal  to  Buffalo  and  terminate  it  there,  rather  than  leave  its  terminus  at 
Black  Rock,  whose  harbor  works  (called  General  Porter's  harbor)  are  also 
shown  on  A.  In  1826,  the  Congress  of  the  United  States  appropriated  $15,000 
for  the  improvement  of  the  Buffalo  harbor ;  upon  that  the  tJnited  States  engi- 
neer took  possession  And  made  it  a  government  work.  Ue  broke  up  the  top 
part  of  the  pier  Mr.  Wilkensen  had  built  to  build  upon  the  under  water  part  a 
new  superstructure ;  before  this  was  put  on,  however,  much  of  the  Wilkensen 
work,  left  after  tearing  off  the  top,  was  destroyed  by  the  first  gale  of  wind. 
The  government  has  in  all,  up  to  include  1864,  appropriated  and  expended  upon 
the  piers  at  this  harbor  the  aggregate  sum  of  8266,794.  For  this  aggregate, 
and  the  sum  of  $14,000,  first  cost  of  the  original  piers,  making  $280,794, 
we  have  as  a  result  two  piers,  marked  S  and  N  on  sketch  B  ;  the  south  fifteen 
hundred  feet  in  length,  and  the  north  six  hundred  and  thirty  feet  in  length, 
built  with  cribs  of  wood,  filled  with  rubble  stone  under  water  as  a  foundation, 
and  of  a  kind  of  stone  and  cement  masonry  above  water.  The  cross  sections 
of  these  show  they  were  built  with  an  outside  shell  filled  with  a  kind  of  a 
grouting,  not  deserving  the  name  of  concrete,  for  the  heart.  These  are  now  in 
a  damaged  state,  and  their  repairs  will  furnish  the  subject  of  chapter  IV  in  this 
report.  ^ 

II. — DIFFICULTIES   OF    THE   HARBOR. 

The  sand  moved  by  the  littoral  current  is  carried  along  parallel  with  the  shore, 
which  is  at  the  southward,  forming  an  accretion  back  of  the  pier,  and  carried  after 
a  while  around  the  head  of  S  and  deposited  in  a  bar  at  the  very  mouth  of  the  har- 
bor ;  and  frequently  a  current  exists  drawing  the  sand  further  into  the  harbor,  which 
is  the  effect  of  so  many  draughts  upon  the  lake  water  to  feed  the  Erie  canal,  as 
are  seen  by  the  feeders  (called  slips)  1,  2, 3,  map  B.  The  Buffalo  creek  above  the 
harbor  is  also  drawn  very  liberally  upon  through  the  other  slips  represented  on 
B  for  water  which  likewise  goes  to  feed  this  canal.  The  Buffalo  level  of  £rie 
canal  is  thus  furnished  with  water ;  and  the  several  mills  some  distance  down 
towards  Black  Rock  are  also  furnished  with  all  their  power  through  these  slips, 
drawing  a  vast  quantity  of  water  during  summer  and  winter  from  the  harbor 
and  creek.  The  outflow  of  Buffalo  creek  under  such  circumstances  is  not  suffi- 
cient to  sweep  out  the  lake  sand  that  comes  around  the  head  of  the  pier,  and 
hence  the  harbor  channel  is  obstructed  by  this  sand  deposit,  and  it  always  will 
be,  however  much  we  may  extend  the  piering,  and  there  are  no  means  except 
artificial  dredging  occasionally,  as  it  may  be  required,  to  remedy  the  evil,  unless 
preventive  jetties  or  piers  are  thrown  out  from  the  shore  at  a  considerable  dis- 
tance south  of  the  harbor  to  act  as  sand  catchers. 

The  city  of  Buffalo  is  at  considerable  expense  annually  for  dredging  this  de- 
posit, and  I  do  not  see  how  this  tax  upon  commerce  can  be  obviated  unless  by 

15  w ^Vol.  ii 
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the  means  suggested ;  but  this  dredging  is  an  iuconvenience  and  expense,  for  so 
large  a  commercial  place,  of  minor  importance  compared  with  other  disadvan- 
tages now  to  be  explained. 

Erie  breakwater. — This  is  seen  in  location  on  map  B,  and  was  constrocted  at 
great  expense  by  the  State  of  New  York,  to  cover  a  basin  in  which  canal  boats 
and  other  vessels  in  connection  with  the  canal  business  could  lie  in  safety  from' 
the  great  swells  produced  by  the  southwest  winds,  which  are  the  prevailing, 
and  are  those  under  which  all  the  difficulties  of  entering  the  harbor  of  Buffalo 
are  severely  felt.  Previous  to  the  construction  of  that  breakwater  a  vessel  coming 
in  under  these  winds,  if  she  could  not  round  up  in  time  to  make  a  lee  on  the 
north  side  of  pier  8,  would  ground  on  the  suft  bottom  near  the  shore  north  of 
pier  N,  and  sustain  comparatively  little  injury.  But  since  that  breakwater  was 
constructed,  projecting  as  it  does  so  near  to  pier  S,  vessels  coming  in  under  stress 
by  these  storms  are  very  liable  either  to  strike  on  the  breakwater  or  on  the  sand 
deposit  before  they  can  make  sufficient  lee.  No  small  number  of  valuable  vessels 
have  been  forced  on  the  southern  part  of  this  breakwater,  and  destroyed  some- 
times, both  vessel  and  cargo.  The  breakwater  is  stone  superstructure,  similar 
to  S,  resting  on  a  crib  under- water  foundation.  Sometimes  the  vessel  in  attemp- 
ting to  escape  the  breakwater  in  wearing  runs  head  on  against  the  pier  S. 

The  breakwater,  as  well  as  S,  are  both  in  a  much  injured  condition,  in  con- 
sequence of  these  collisions.  Such  masonry  work  as  the  pier  and  breakwater 
are  constructed  of  have  no  more,  if  as  much,  capacity  to  resist  the  shocks  than 
a  well-constructed  timber  and  rubble-stone  superstructure,  as  is  already  evidenced 
by  this  stone  pieri  and  the  stone  pier  at  Cleveland,  neither  of  which  has  re- 
sisted the  shocks  and  washing  of  the  waves,  and  action  of  the  frost,  as  well  as 
a  wood  and  rubble-stone  superstructure. 

Every  vessel- owner  and  shipmaster  in  Buffalo,  of  any  experience,  condemns, 
in  bitter  terms,  the  Erie  breakwater.  All  say  that  one  of  the  improvements 
needed  for  the  harbor  is  to  remove  about  400  feet  of  the  south  end  of  that 
breakwater.  This  would  give  a  chance  for  the  vessels  under  those  south- 
western gales  to  enter  without  striking.  They  also  say,  that  in  any  well- 
devised  plan  for  the  improvement  by  enlarging  the  harbor,  there  will  be  no 
difficulty  in  obtaining  the  consent  of  the  New  York  legislature  authorizing  the 
United  States  engineer  to  remove  a  portion  of  the  south  end  of  that  obstrnc- 
tion,  and  use  the  materials,  free  of  charge,  in  any  work  of  improvement  of  the 
harbor.  I  agree  fiilly  with  their  condemnation  of  the  south  part  of  that  struc- 
ture, and  I  think  that  one  has  only  to  draw  a  line  from  the  southwest  into  the 
mouth  of  the  harbor,  and  he  will  see  how  difficult  it  would  be,  under  a  violent 
wind  fronoL  that  direction,  for  a  vessel  to  obtain  sufficient  lee,  under  S,  before 
striking  the  breakwater,  especially  as  vessels  have  been  so  greatly  increased  in 
length  since  that  work  was  completed. 

III. — PLANS  FOR  IMPROVING  THE  HARBOR. 

What  I  shall  propose  will  compensate,  in  measure,  in  covering  the  basin 
from  the  effects  of  the  prevailing  wind  just  in  proportion  as  we  may  take  away 
from  the  breakwater,  simply  by  an  increase  of  the  pier  S,  so  as  to  leave  the 
same  security  to  vessels  in  the  basin  as  there  now  is,  and  at  the  same  time  give 
us  more  extent  of  lee  for  vessels  on  north  side  of  S,  and  also,  at  the  same 
time,  more  space  between  the  breakwater  and  the  pier,  and  insure  a  third  ad- 
vantage besides,  which  will  consist  in  affording  more  section  of  channel  foi' 
drawing  the  water  through  to  feed  the  canal,  and,  consequently,  less  velocity  of 
currents  to  move  the  sand  into  the  mouth  of  the  harbor ;  or  it  will  insure  an 
equivalent  by  an  increased  effect  of  the  outflow  of  the  creek  in  its  efforts  to 
force  back  that  sand.  These  ideas  are  illustrated  on  sketch  0.  Draw  throngh 
any  point  p,  on  the  prolongation  of  S,  a  line  from  the  southwest,  the  di- 
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rection  of  the  prevailing  winds.     It  is  seen  tbis  line  cuts  o£F  a  portion  x  from 
the  breakwater,  which  will  be  found  from  the  general  equation — 

from  which,  by  assigning  a  given  number  of  feet  to  d,  we  shall  find  the  corre- 
sponding values  in  fbet  for  x. 

Build  up  a  good  substantial  12-inch  square  timber  and  rubble-stone  extension 
of  S,  say  for  a  length  d  of  600  feet,  we  shall  find  x  =  400  feet.  By  such  an 
extension  we  could,  therefore,  afford  to  cut  400  feet  off  from  the  south  end  of 
the  Erie  breakwater  without  any  material  injury  to  the  security  needed  in  the 
basin,  and  gain  all  of  these  advantages  stated.  If  d  is  made  300,  x  will  be- 
come 200  feet.  In  the  foregoing  formula  and  the  reasons  leading  to  it  is  the 
key  to  a  successful  and  positive  plan  for  the  improvement  of  this  harbor,  in  so 
far  as  the  wants  of  commerce  immediately  centring  at  Buffalo  are  concerned. 
It  will  be  perceived  that,  so  far  as  the  improvement  consists  merely  in  extending 
S,  I  concur  with  the  plan  upon  which  the  late  Major  Tardy  made  his  estimate, 
not,  however,  committing  myself  to  the  plan  in  respect  to  the  mode  of  construc- 
tion in  the  lengtJi  of  extension  he  estimated  for. 

The  plan  of  Major  Tardy  (referred  to  in  the  order  calling  for  my  views  in  case 
I  dissent)  I  find,  in  following  down  the  history  of  this  work,  is  the  same  as  that 
proposed  on  the  map  compiled  by  Captain  (now  Brevet  Brigadier  General) 
Woodruff,  in  1856,  which  carries  on  it  the  plan  proposed  on  a  map  of  a  survey 
under  Captain  Williams,  topographical  engineer;  as  far  back  as  1839;  and  it  was 
upon  that  plan  that  Major  Tardy  made  his  estimate,  which  plan  is  shown  on  map 
B,  and  contemplates  not  only  an  extension  of  S  by  2,160  feet,  but  also  the  con- 
struction of  an  outer  breakwater  3,690  feet  long,  both  shown  in  blue  on  B,  (the 
breakwater  indicated  in  blue  dotted  on  D.)  This  outer  breakwater,  I  presume, 
was  intended  to  cover  the  harbor  so  as  to  give  room  for  refuge  in  comparatively 
tranquil  water  during  prevailing  storms.  From  this  location  for  the  breakwater  it 
is  easy  to  see  that  in  those  storms  the  proximity  of  its  southern  extremity  (575  feet) 
to  the  extension  of  the  pier,  if  botn  were  constructed  to  the  extent  proposed 
in  that  plan,  would  produce  a  difficulty  precisely  similar  to  that  now  experienced 
in  consequence  of  the  Erie  basin  breakwater.  The  distance,  575  feet,  was  prob- 
ably thought,  in  1839,  to  have  been  ample  for  the  wearing  of  vessels  of  the  size 
then  engaged  in  the  commerce.  But  since  that  time  lake  vessels  have  made 
great  strides  in  dimensions.  Now  there  are  many  sail  vessels  on  the  lakes, 
little,  if  any,  short  of  300  feet  in  length,  including  bowsprit,  and  they  will  con- 
tinue to  increase  in  length.  Our  present  large  vessels  would  be  in  imminent  dan- 
ger in  attempting  to  enter  under  a  furious  southwester  with  a  paE sage  of  only  575 
feet.  It  should  bo  at  least  900  feet,  or  three  times  the  length  of  vessel.  But 
an  opening  so  wide  as  this  would  cause  a  tremendous  swell  in  the  harbor,  under 
the  influence  of  the  prevailing  winds  and  at  the  very  time  when  the  breakwater 
would  be  most  needed.  Besides,  in  that  location  of  such  a  breakwater,  vessels 
under  those  storms  would  not  venture  to  run  down  and  come  up  around  its  north - 
em  extremity  to  obtain  a  lee  under  it. 

In  reading  over  Captain  Williams's  report,  as  well  as  that  of  Major  Tardy,  on 
this  proposed  breakwater,  I  find  cheapness  of  construction  the  chief  argpiment 
for  its  adoption — an  argument,  in  my  judgment,  of  little  force,  unless  the  break- 
water, when  constructed,  would  answer  all  purposes. 

From  the  foregoing  objections  it  will  be  inferred  that  in  the  plan  of  extending 
the  light-house  pier,  S,  2,160  feet,  and  constructing  that  breakwater  for  an  extent 
of  3.C90  feet,  as  represented  in  blue  on  map  B,  I  do  not  concur.  I  would  not  ex- 
tend S  (the  present  light-house  pier)  more  than  600  feet.  For  the  purpose  of 
refuge,  however,  a  breakwater,  B  2,  should  be  constructed,  and  is  seen  located  in 
foil  red  on  map  D,  its  northern  extremity,  leaving  an  opening  of  1,500  feet  be- 
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tween  it  and  the  edge  of  the  sboal  where  red  buoy  No.  2  stands,  and  baying  a 
length  of  about  4,000  feet,  and  a  direction  at  an  angle  of  74^  with  the  direction 
of  the  most  violent  storms,  and  of  aboat  59^  with  the  direction  of  the  prevailing 
storms,  and  having  an  offing  of  about  2,000  feet  from  the  twenty-feet  curve  of 
soundings.  The  breakwater  would  stand  in  about  twenty- five  feet  depth  of 
water.  This  breakwater  to  be  constructed  in  the  best  manner,  with  timber 
cribs  having  compartments  filled  with  rubble  stone,  its  cross-section  to  rise 
with  a  batter  to  surface  of  water  and  then  vertically  six  feet  above  high  water, 
not  with  masonry,  but  with  12-inch  square  timber  superstructure,  filled  with 
stone  and  planked  over. 

It  will  be  seen  by  a  simple  inspection  of  the  map  that  vessels  under  the  most 
violent  storms  could  run  into  the  south  opening  and  immediately  come  to  anchor 
under  the  lee  of  this  breakwater,  or  make  the  harbor  ;  and  that  they  could  easily 
run  down  under  prevailing  winds,  and  wear  up  between  the  northern  extremity 
and  the  shoal,  and  make  the  harbor. 

IV. — CONDITION   OF   EXISTING   PIERS   S   AND   N. 

Having  examined  these,  I  am  prepared  to  report  upon  their  condition  gene- 
rally. Captain  Tardy 's  annual  report  of  1865  sets  forth  the  necessity  of  pro- 
tection and  repair,  and  considerable  has  since  been  done  under  his  direction  to 
this  end ;  much,  however,  remains  to  be  done,  and  as  much  of  the  money  we 
have  in  hand  as  will  be  necessary  should  be  applied  to  this  purpose  as  follows : 

1.  Protect  the  whole  foot  of  the  lake  slope  of  the  stone  pavement  of  the  pier 
S  by  a  close  row  of  piles,  and  forming  a  crib- work  interior  to  and  connected  with 
this  row  of  piles,  and  make  a  superstructure  of  timber  with  cross  ties,  and  fill 
with  rubble  stone  and  plank  over  all.  This  wooden  superstructure  to  be  upon 
the  plan  of  my  "  pile  pier"  to  some  extent,  and  to  be  five  feet  above  the  surface 
of  the  water  and  twelve  feet  wide.  This  is  an  improvement  upon  the  mode  that 
was  being  followed  for  this  protection ;  what  has  been  done,  however,  will  work 
into  the  mode  now  proposed,  an(\  this,  if  well  constructed,  will  break  the  force 
of  the  sea  and  prevent  it  from  washing  out  the  stones  of  the  pavement  on  that 
side.  It  will  be  necessary  to  put  a  close  row  of  piles  in  several  places  along  on 
the  north  face  of  the  pier  where  the  old  piles  are  gone  and  attacks  have  much 
dilapidated  that  pier,  and  thus  prevent  further  destruction  on  that  side. 

2.  The  outer  portion  of  the  stone  superstructure  of  the  north  pier,  N,  has  been 
destroyed,  and  the  stones  tumbled  into  the  water.  This  should  be  rebuilt,  not 
with  masonry  as  before,  but  with  a  good  construction  of  timber  and  nibble  stone, 
with  clusters  of  spring  piles  at  the  head.  In  these  two  piers,  S  and  N,  we  have 
an  example  of  stone  superstructure,  now,  after  the  lapse  of  not  many  years, 
where  masonry,  such  as  it  was,  has  to  be  sustained  and  protected  by  a  wooden 
structure,  demonstrating  in  a  striking  degree  the  want  of  good  foresight  in 
building  a  superstructure  with  that  kind  of  masonry. 

The  late  Major  Tardy  gave  us  an  estimate  of  the  cost  of  a  concrete  masonry 
superstructure  similar  to  the  construction  of  S  for  his  proposed  extension  of  that 
pier,  and  also  for  his  proposed  breakwater,  (represented  by  A  and  B,  map  B,) 
and  made  it  amount  to  nearly  $290  per  running  foot  of  piering,  making  the  total 
cost  of  both  about  $1,697,000.  We  have  already  seen  the  results,  in  the  old  pier 
S,  of  a  shell  of  masonry  of  stones,  not  very  large,  laid  in  cement,  and  a  heart  of 
a  kind  of  concrete  filling.  No  such  masonry  can  withstand  the  shocks  and 
washing  of  the  sea,  the  displacement  of  the  stone  by  the  frost,  nor  the  shocks  of 
vessels  against  if,  so  effectually  (experience  teaches  us)  as  a  well-constructed 
timber  and  rubble-stone  work.  The  interest  on  the  difference  between  the  first 
costs  of  the  two  modes  of  construction  would  far  more  than  keep  the  latter  in 
repair  forever.  Your  masonry,  to  withstand  such  causes  of  destruction,  most  be 
of  large,  flat  cut  stone,  dovetailed,  bonded,  dowelled,  clamped,  and  bolted  to- 
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gether.  I  have  directed  certain  mcasttrements  and  examinations  by  boring  to 
be  made  and  returned  to  me  by  Lieutenant  Colonel  Harwood,  my  assistant, 
which  are  well  under  way.  When  I  receive  the  data  I  shall  be  able,  and  not 
before,  to  plan  the  work  and  estimate  the  cost  of  all  that  I  propose,  and  shall 
recommend  in  this  report,  for  the  government  to  do  for  this  harbor.  It  cannot 
amount  to  as  much  as  estimated  by  Captain  Tardy  for  the  plan  he  advocated. 

v.— ^i:t  through  from   lake  to  buffalo  creek  for  a  ship  passage 

CALLED  "SOUTH  PASSAGE.' 

In  chapter  II,  of  this  report,  reference  is  made  to  jettees,  or  a  work  to  the 
southward,  with  a  view  of  stopping  the  sand  accretion  back  of,  and  preventing 
it  from  passing  around  the  end  of  8,  and  forming  a  deposit  in  the  mouth  of  the 
harbor.  I  find  an  old  idea  now  revived  in  the  minds  df  many  intelligent  persons 
who  have  been  long  acquainted  with  the  harbor  of  Buffalo,  that  a  passage  once 
properly  opened  in  the  place  indicated  by  C,  on  map  D,  would  be  a  decided 
advantage  to  the  harbor.  A  canal  there,  200  feet  wide,  with  pier  or  piers  pro- 
jecting into  the  lake  to  fifteen  feet  water,  which  would  require  the  pier  on  south 
side  to  be  450  feet  in  length,  would  allow  water  from  the  lake,  under  the  pre- 
vailing winds,  to  flow  freely  into  Buffalo  creek,  and  probably  improve  the  inner, 
and  give  more  force  of  outflow  to  the  creek  to  sweep  out  the  deposit  at  the  mouth 
of  the  present  harbor ;  if  the  canal  should  be  kept  open,  vessels  in  the  Buffalo 
trade  would  realize  greater  facility  for  ingress  into  and  egress  from  the  creek. 
I  do  not  think  such  a  work  would  be  attended  with  any  injurious  effect  upon 
the  present  harbor ;  on  the  contrary,  it  would,  for  some  years  to  come,  arrest  the 
sand  and  cause  the  accretion  to  form  back  of  the  south  pier  of  C,  until  in  time 
it  would  pass  around  the  end  of  that  pier  and  form  a  deposit  at  the  lake  mouth 
of  C  which  would  stop  that  channel  unless  artificial  dredgings  be  resorted  to, 
just  as  it  is  now  required  to  remove  the  deposit  at  the  mouth  of  the  present 
harbor.  As  this  is  a  favorite  project  with  some,  and  probably  would  be  the 
subject  of  memorial  to  the  department  unless  considered  in  this  report,  I  have 
thought  it  advisable  to  touch  upon  the  subject,  reserving  any  report  of  the  cost 
and  precise  direction  of  the  work  until  further  data  be  obtained  to  make  the  esti- 
mate upon.  It  would  not  be  a  very  costly  work  in  comparison  to  the  benefit  it 
would  be  to  the  interior  harbor.  Buffalo  creek  proper,  which  is  now  much 
crowded  and  restricted  in  room  for  vessels  to  wind,  is  certainly  a  question 
worthy  of  careful  consideration,  but  whether  it  is  a  work  to  be  done  by  the 
United  States  or  by  the  city  is  another  question,  upon  which  I  will  not  under- 
take herein  to  express  an  opinion.  It  will  be  time  enough  for  this  when  the 
data  which  has  been  ordered  to  be  obtained  shall  be  received. 

VL — RECAPITULATION. 

It  will  be  seen  by  one  reading  of  the  whole  of  this  report  that  my  views  may 
be  summed  up  as  follows : 

1.  Repair  and  protect  the  existing  piers  S  and  N. 

2.  Extend  the  pier  S  by  300  to  600  feet 

3.  Endeavor  to  get  the  State  of  New  York  to  allow  us  to  remove  200  to  400 
feet  of  the  south  end  of  Erie  basin  breakwater.  The  extension  of  S,  though  we 
are  refused  to  take  from  that  breakwater,  will  give  great  help  to  the  vessels 
seeking  a  lee  under  the  pier  to  make  the  entrance. 

4.  Construct  the  breakwater  B',  on  map  D,  instead  of  the  one  estimated  for 
by  the  late  Major  Tardy. 

5.  Make  a  report  in  full  upon  project  C  when  required. 

This  is  the  order,  in  my  opinion,  in  which  the  improvements  of  Buffalo 
harbor  should  be  carried  on.  As  soon  as  I  receive  from  the  department  an  ap- 
proval or  disapproval  of  the  views  expressed  in  this  report,  I  shall  have  the 
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data  furnished  whicli  will  enable  me  to  form  the  plans  for  the  construction  and 
specifications  for  advertising  for  proposals.  I  do  not  wish  to  make  detail  plans, 
specifications,  and  estimates,  before  I  know  what  the  department  will  or  will  not 
approve  in  relation  to  the  general  project. 

I  have  the  honor  to  be,  verj  respectfully,  your  obedient  servant, 

T.  J.  CRAM. 
Colonel  Corps  of  Engineers,  Brevet  Major  General, 

Major  General  A.  A.  Humphreys, 

Chief  Engineer  United  States  Army, 


Abstract  of  amounts  full  estimate  fur  its  entire  and  perfnanent  completion  for 
each  work,  and  abstract  of  amounts  that  can  be  profitably  expended  in  the 
nextfscal  year,  from  July  1,  1867,  to  June  30,  1S6S,  for  each  ivork. 


Name  of  work. 


Sea-wall,  BuflFalo N.  Y. 

Buffalo  harbor , do.. 

Dunkirk  harbor do., 

Erie  harbor Penn. 

Conneaut  harbor Ohio. 

Ashtabula  harbor do.. 

Grand  River  harbor do.. 

Cleveland  harbor do. . 

Black  River  harbor do.. 

Huron  harbor do.. 

yeruiillion  harbor do.. 

Sandusky  Citj  harbor do. . 

Sandusky  river  survey  and  improvement do . . 

Toledo  harbor do.. 

Monroe  harbor Mich . 

St.  Clair  flats do.. 

8ag:inaw  river do.. 

Ausable  harbor do.. 

St  Mary*8  river do.. 


Z  « 


a 

O  09  fl  P* 


$46, 920  00 

(•) 

48,584  00 

33,739  00 
1 10, 638  00 


t3,691  00 


6, 51 J  00 


34,967  00 


198,754  00 


19,367  00 
323,983  00 


flS   O  K  K  I3 

^  .0  3  .g  -5 

e  «  *-  -    • 
a  ova  oen 


$30,000  00 
150,000  00 
50,000  00 
50,000  00 
3H,000  0(» 
70,000  00 
22, 000  00 
63, 497  00 


25,000  00 

9,839  &I 

30,000  00 

19,993  40 

^,435  38 

5, 724  00 

250,000  00 

65,000  00 

50,000  00 

60,000  00 


*  Cannot  be  reported  until  I  get  all  the  data  for  making  the  working  plan  and  eetiinat*. 

t  Thin  does  not  inclade  the  sum  of  $35,000,  reqi|^red  in  addition  if  the  harbor  should  be  improred  to  allow 
reueli  of  fourteen  feet  draught  to  enter,  as  per  my  report,  Ist  February,  1867. 

;  BeiiideK  this,  there  will  have  to  be  appropriatea  $38,689;  to  make  this  a  harbor  fbr  admiuion  aiul  departare 
of  veweli  drawing  fonrteen  feet  water. 

§  The  amount  I  evtimated  In  my  report  1st  of  February.  1867,  to  make  this  a  harbor  to  allow  vettete  to  eats 
and  depart  drawing  fonrteen  feet  water,  was  $469,664.  No  appropriation  should  be  expended  until  perfiro 
plans  can  be  made,  requiring  first  surveys  and  examinations. 


I  certify  this  to  be  a  true  abstract. 


!•  J*  CRAM, 
Colond  of  EnginuTs,  Brtvet  Mbjot  Gentral. 
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Abstract  of  contract  Jar  each  class  of  materials  or  labor  for  eaclt  work. 


Name  of  work. 


Sea-wall,  Buffalo N.  Y. 

Buffalo  harbor do . . 

Dunkirk  harbor do . . 

Erie  harbor Penn . 


Conneaut  harbor Ohio . . . 


Ash  tabula  harbor . 


.do, 


Grand  River  harbor  . .  do . . 


Cleveland  harbor  . . . .  do . . . 


Black  River  harbor  . .  do 

Huron  harbor do  — 

Vermillion  harbor ....  do 

Sandusky  City  harbor .  do 

Sandusky  river  survey  and 
improvement Ohio . . . 

Toledobarbor do 

Monroe  harbor Mich . . . 

St.  Clair  flats do.... 


Saginaw  river do . 

Ausable  harbor do . 


St.  Mary's  river do . . 


Name  of  contractor  and  what  be  contracts  for. 


Not  yet  under  contract. 
Not  yet  under  contract. 
Alex.  McDonell,  for  furnishing  wood  and  stone  material,  and 

for  doing  all  work ;  R.  Nelson  Gere,  all  iron  materials. 
Brooks  &  Adams,  for  all  timber ;  James  Loveday,  for  all  iron ; 

Vincent  &  Kiug,  for  stone  and  piles,  and  for  doing  all  work 

on  piers  ;  Lee  &.  Dunbar. 'for  dredging  bara. 
Kenneth  M^Kenzie,  for  all  timber  and  stone,  and  for  doing 

all  work  on  repairs  of  old  piers ;  James  Loveday,  for  iron 

materials. 
Kenneth  McKenzie,  for  all  timber  and  stone,  and  for  doing 

all  work  on  repairs  of  old  piers ;  James  Loveday,  for  iron 

materials. 
J,  E.  &  D.  E.  Bailey,  for  piles,  stone,  spikes,  and  doing  all 

work ;  Brooks  &,  Adams,  for  timber ;  James  Loveday,  for 

iron  materials. 
J.  E.  &,  D.  E.  Bailey,  for  furnishing  stcne  and  doing  all  work; 

Patrick  Smith,  for  piles ;  J.  DVigbt,  Palmer  Sl  Wright, 

timber ;  James  Loveday,  iron. 
Not  under  contract. 
W.  H.  Mott,  for  all  work  ;  F.  D.  Ketchum,  stone,  spikes,  and 

timber ;  Brooks  &  Adams,  timber ;  Jas.  Loveday,  iron. 
W.  Nicoll,  for  all  work ;  Standart  &  Richardson,  timber ;  F. 

D.  Ketchum,  stone  and  spikes ;  James  Loveday,  iron. 
Thomas  Dunbar  &,  Co.,  for  all  dredging. 

Thomas  Dunbar  &,  Co.,  for  dredging  improvement ;  survey- 

ing  not  done  by  contract. 
Thomas  Dunbar  dc;  Co.,  for  all  dredging. 
W.  H.  Mott,  for  all  work ;  J.  M.  Sterling,  all  timber,  iron, 

spikes,  and  stone. 
John  Brown,  for  all  work,  and  furnish  all  wood  materials . 

Moses  Hill,  all  iron  materials  for  improvement  straight  ship 

canal. 
John  Brown  dc;  Co.,  for  dredging. 
Carkiu  &,  Kimball,  for  all  wood  and  iron  materials ; i 

work  for  putting  in  the  niers,  stone,  and  drednng. 
John  Brown  &.  Co.,  for  dreaging  middle  channel,  LaS:e  George. 


I  certtfy  this  to  be  a  true  abstract. 


T.  J.  CRAM, 
Colonel  of  Engineers^  Brevet  Major  GeutrtU, 
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Abstract  of  contracts  for  each  work,  with  names  of  contractors. 


Name  of  work. 


Sea-wall,  Buffalo  ...N.Y  . 

BalTalo  barbor do 

Dunkirk  harbor do ... . 

Erie  harbor Penn. . , 

Conneaut  harbor ....  Ohio .. , 

Ashtabula  harbor do 

Grand  Rirer  harbor  . .  do 

CleTcland  harbor do ... . 

Black  Eiver  harbor  . .  do 

H  uron  harbor do..^ 

Vermillion  harbor ....  do 


Sandusky  City  harbor. do 

Sandusky  river  survey  and 
improvement ....  Ohio. . . 

Toledo  harbor do 

Monroe  harbor Mich . . . 

_St  Clair  flats do 

Saginaw  river do 

Ansablc  harbor do 

St.  Mary's  river do 


Names  of  contractors. 


Not  under  contract. 

Not  under  contract. 

Alex.  McDonell,  Hamilton,  C.  W. ;  E.  Nelson  Gere,  Syra- 
cuse, N.  Y. 

Brooks  &.  Adams,  Detroit,  Mich. ;  James  Loved  ay.  Clave 
land,  Ohio ;  Vincent  «&  King,  Erie,  Penn. ;  Lee  &.  Dunbar 
Buffalo.  N.  Y. 

Kenneth  McKenzie,  Ashtabula,  Ohio ;  James  Loveday,  Cleve- 
land, Ohio. 

Kenneth  McKenzie,  Ashtabula,  Ohio ;  James  Loveday,  Cleve- 
land, Ohio. 

J.  £.  &.  D.  E.  Bailey,  Painsville,  Ohio ;  Brooks  &,  Adams, 
Detroit,  Mich.;  James  Loveday,  Cleveland,  Ohio. 

J.  E.  &  D.  E.  Bailey,  Painsville,  Ohio ;  Patrick  Smith,  J. 
Dwight,  Palmer  &  Wright,  and  Jas.  Lovedny,  Cleveland, 
Ohio. 

Not  under  contract. 

W.  H.  Mott,  Detroit,  Mich. ;  F.  D.  Ketchum,  Huron,  Ohio ; 
Brooks  &  Adams.  Detroit,  Mich. ;  James  Loveday,  Cleve- 
land, Ohio. 

W.  Nicoll,  Detroit  Mich. ;  Standart  &  Richardson,  Cleveland, 
Ohio ;  F.  D.  Ketchum,  Huron,  Ohio ;  Jas.  Loveday,  Cleve- 
land, Ohio. 

Thomas  Dunbar  &,  Co.,  Toledo,  Ohio. 

Do.  do. 

Do.  do. 

W.  H.  Mott,  Detroit,  Mich. ;  J.  M.  Sterling,  Monroe,  Mich. 
John  Brown,  Thorold,  C.  W. ;  Moses  Hill,  Cleveland,  Ohio. 
John  Brown  &  Co.,  Thorold,  C.  W. 
Carkin  &,<£^imball.  East  Saginaw,  Mich. 
John  Brown  &  Co.,  Thorold,  C.  W. 


I  certify  this  to  be  a  true  abstract. 


T.  J.  CRAM, 
Cohnd  of  Engineers  J  Brevet  Major  General, 


APPENDIX  C. 

U.  S.  ExVGiiNBBR  Officb,  Oswbgo,  N.  Y., 

August  29, 1867. 

Sir  :  I  have  the  honor  to  transmit  herewith  my  report  of  progress  upon  the 
works  of  harbor  improvement  in  my  charge  during  the  year  ending  June  30, 
1S67.  I  also  report,  as  far  as  practicable,  upon  the  works  placed  in  my  charge 
this  last  spring,  upon  which  little  has  yet  been  done,  partly  because  the  plans 
have  only  recently  been  determined  upon,  and  partly  from  the  obstacles  which 
the  provisions  of  the  acts  of  June  23,  1866,  and  March  2,  1867,  place  in  the 
way  of  executive  officers,  and  which  provisions,  instead  of  facilitating  the  speedy, 
economical,  and  proper  execution  of  the  works,  have,  in  my  opinion,  just  tho 
opposite  effect. 

Very  respectfully,  sir,  your  obedient  servant, 

C.  E.  BLUNT, 
Lieutenant  Colonel  of  Engineers,  Brevet  Colonel  Z7.  S.  A. 
Major  General  A.  A.  Hujmphrbys, 

Chief  Engineer  United  States  Army, 
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IMPROVING  HARBOR  OF  BURLINGTON,  VERMONT. 

The  appropriation  made  under  this  title  hy  tbe  act  of  March  2,  1867,  was 
$80,000.  The  appropriation  of  the  previous  year  was  $27,672  20  for  exten- 
sion and  repair  of  breakwater  at  Burlington,  Vermont.  A  special  board  of  en- 
gineers visited  Burlington  in  June,  1867,  and  recommended  the  extension  north- 
wardly of  the  present  breakwater,  in  a  direction  nearly  parallel  to  the  shore 
line,  with  a  rectangular  cross  section  of  30'  width  and  rising  2'  above  extreme 
high  water ;  the  depth  at  low  water  along  this  line  being  about  30'.  An  ad- 
ditional length  of  1,500'  is  desirable,  and  the  estimate  of  amount  needed  for 
completion  ($333,442)  is  based  upon  this  length.  The  amount  now  available 
will,  it  is  hoped,  be  sufficient  to  build  a  length  of  450'.  The  project  of  the 
board  of  engineers  having  been  approved  by  the  engineer  department,  pro- 
posals have  been  invited  and  contracts  entered  into,  and  it  is  hoped  that  some 
progress  can  be  made  in  the  work  during  the  present  season. 

It  has  not  been  practicable  to  procure,  in  time  for  this  report,  the  exact  com- 
mercial statistics  of  Burlington  for  the  last  fiscal  year,  but  it  is  estimated  that 
the  quantity  of  lumber  received  was  about  100,000,000  feet,  board  measure; 
the  gold  value  of  the  principal  imports  $1,000,000  ;  and  the  amount  of  tonnage 
averaging  about  3*50,000.  Burlington  is  a  port  of  entry,  in  the  district  of  Ver- 
mont, fifty  miles  distant  from  Fort  Montgomery,  New  York. 

There  are  two  beacon-lights  upon  the  present  breakwater,  the  northern  of 
which  must  be  removed  to  the  extremity  of  the  extension. 

If  the  extension  of  the  breakwater  is  to  be  further  prosecuted  until  completed, 
it  is  very  desirable  that  the  work  should  go  on  continuously,  and  an  appropria- 
tion of  $100,000  could  be  profitably  expended  during  the  year  ending  June  30, 
1869,  provided  the  restrictions  imposed  by  the  present  law  are  removed  and 
gome  discretion  allowed  the  engineer  officer  in  charge.  It  is  believed  that  these 
restrictions  are  entirely  inconsistent  both  with  the  economical  and  proper  execu- 
tion of  public  works  of  this  nature. 

Abstracts  of  proposals  and  contracts  are  sent  herewith. 

IMPROVING  HARBOB  OF  PLATTSBURG,  NRW  YORK. 

The  appropriation  of  $26,000  made  for  this  purpose  by  the  act  of  March  2, 
1867,  being  based  upon  the  estimate  of  Brevet  Brigadier  General  Rec^e,  for  the 
repairs  of  the  breakwater  only,  contracts  have  been  made  for  that  purpose,  and 
it  is  hoped  that  the  work  will  be  well  advanced  before  the  close  of  navigation. 
It  being  found  upon  examination,  however,  that  the  width  of  the  renewed  super- 
structure could  oe  somewhat  reduced,  without  disadvantage,  so  that  no  new 
stone  would  be  needed,  it  is  probable  that  a  small  balance  will  remain  after  thede 
repairs  are  executed.  This  balance,  with  an  additional  grant,  should,  it  is  be- 
lieved, be  applied  in  the  removal  by  dredging  of  a  shoal  lying  between  the 
wharves  and  tne  breakwater,  which  is  a  great  obstruction  to  navigation. 

A  series  of  soundings  were  made  by  Brevet  Major  Allen,  in  January,  1867, 
and  a  report  with  maps  sent  to  the  engineer  department.  In  this  report  dredg- 
ing was  recommended,  the  estimated  cost,  (based  upon  a  depth  of  thirteen 
feet  at  low  water)  being  $84,326  50,  but  it  is  believed  that,  upon  this  basis  of 
dredging  contracts  made  for  other  harbors  this  year,  the  quantity  necessary  to 
he  removed  will  require  an  appropriation  of  only  $20,000,  besides  the  balance 
of  $2,000  or  $3,000  which  may  remain  of  the  last  one.  Plattsburg  is  a  port 
of  entry,  in  the  northern  New  York  district.  There  are  two  light-houses  on  the 
breakwater.  The  nearest  fort  is  Montgomery,  at  Rouse's  Point,  twenty  miied 
distant. 

It  has  not  been  practicable  to  procure  this  year's  commercial  statistics,  bat  a 
good  idea  of  the  business  of  the  place,  and  of  the  improvement  required,  ia 
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given  iQ  the  following  quotation  from  a  printed  petition  gto  Congress,  dated 
February,  1866  : 

"The  harbor  of  this  place  is  the  best  harbor  of  any  extent  or  importance  on 
the  west  side  of  the  lake,  being  protected  on  the  west,  north,  and  east  by  the 
shores  of  Cumberland  bay,  and  on  the  south  by  the  breakwater.  As  early  as 
1812,  Plattaburg  was,  and  still  continues  to  be,  a  military  post  of  the  general 
government.  The  government  have  erected  extensive  barracks  and  quarters  for 
military  purposes  upon  their  own  ground  next  south  of  the  wharves  and  bor- 
dering upon  the  lake.  This  military  post,  as  early  as  1820,  was  connected  with 
Sackett's  harbor,  on  Lake  Ontario,  by  a  military  turnpike,  with  a  view  to  the 
protection  and  defence  of  the  frontier. 

"  The  government  also,  in  1838-9,  erected  a  breakwater  855  feet  long  by  41 
wide,  of  timber  and  stone,  at  a  proper  distance  south  of  the  wharves,  to  pro- 
tect the  harbor  against  south  winds,  which  are  the  prevailing  and  strongest 
winds  upon  the  lake,  and  the  only  ones  to  which  the  harbor  is  exposed.  By 
the  erection  of  the  breakwater  this  harbor  was  rendered  secure  to  vessels  while 
loading  and  unloading  at  all  times. 

"The  government  grounds  lie  immediately  south  of  the  harbor,  the  banks  of 
which  are  high  and  steep,  and  are  composed  of  sand,  loam  and  clay.  The  banks 
between  the  wharves  and  the  government  grounds,  owned  by  individuals,  are 
protected  by  a  crib  work  of  stone  and  timber ;  but  the  banks  of  the  government 
g^nnds,  being  unprotected  and  exposed  to  the  waters  of  the  lake,  have  washed 
away  to  considerable  extent  within  the  last  ten  years.  The  materials  thus  de- 
tached from  the  banks  have  washed  down  into  the  harbor  below  the  breakwater 
and  formed  a  sand-bar  across  the  channel  and  in  front  of  the  south  wharf,  and 
been  deposited  generally  over  the  entire  harbor  and  along  both  wharves  to  such 
an  extent  as  seriously  to  interfere  with  navigation  in  times  of  low  water. 

"  The  sand- bank  amounts  to  a  total  obstruction  of  the  channel  for  150  feet 
ia  front  of  the  south  wharf.  The  depth  of  water  in  1839,  when  the  breakwater 
was  built,  was  from  ten  to  fifteen  feet  on  the  present  location  of  the  sand-bank. 
The  average  depth  of  water  upon  the  sand-bank  is  now  but  two  feet,  and  during 
low  water  in  summer  and  fall  the  sand-bank  is  scarcely  covered. 

"  The  breakwater  seems  to  have  been  located  upon  the  assumption  that  the 
channel  would  remain  or  be  kept  clear  and  unobstructed.  It  will  be  seen  by 
reference  to  the  maps  that  the  former  course  of  steamboats  and  vessels,  till 
within  a  few  years,  was  in  a  direct  line  from  and  to  the  wharves  past  the  west 
end  of  the  breakwater.  But  since  the  formation  of  the  sand -bank  aforesaid 
which  now  extends  into  the  harbor  150  feet  east  of  the  south  wharf,  vessels 
arriving  from  and  departing  for  the  south  are  compelled  to  make  a  circuit  around 
the  sand-bank,  which  is  accomplished  with  danger,  difficulty  and  delay,  in  dark 
nights,  and  with  unfavorable  winds.  The  harbor  is  no  less  important  to  the 
commerce  of  the  lake  and  no  less  national  in  its  character  at  the  present  time 
than  in  1839,  when  government  built  the  breakwater.  The  following  items  of 
export  from  this  port  during  the  past  season  of  navigation  will  give  some  idea, 
(though  imperfect,)  of  the  extent  and  amount  of  exports  therefrom,  being 
wholly  the  productions  of  this  country,  to  wit : 

Iron  in  blooms  and  other  forms,  pounds 9,204,752 

Nails,  29,000  kegs,  pounds 2,900,000 

Starch,  1,786  barrels,  1,753  bags,  230  casks,  pounds 789,800 

Flour,  barrels 7,516 

Provender,  pounds 1,026,222 

Lumber,  pieces 2,443,906 

Shmgles 4,087,000 

Barrels  of  heading 1 1,448 

Barley,  pounds 4,201,105 

Oats,  pounds 4,879,696 
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<'  During  the  Benfton  of  navigation  two  large  steamers  arrive  daily  at  evening, 
and  most  of  the  season  after  dark,  en  route  for  Whitehall  and  Rouse's  Point, 
and  in  consequence  of  the  sand-har  their  landing  and  departure  are  effected 
with  difficulty  and  delay.  During  a  portion  of  the  past  season,  for  want  of 
water,  these  boats  were  compelled  to  leave  passengers  and  freight,  and  receive 
the  same  at  the  northern  corner  of  the  railroad  wharf,  and  at  times  were  unable 
to  effect  a  landing  at  any  point.  There  is  also  a  daily  line  by  steamboat,  be- 
tween this  port  and  Whitehall,  from  early  in  the  spring  till  late  in  the  fall. 
There  are  four  other  steamers  and  two  propellers  on  the  lake,  whose  bast- 
ness  is  carrying  freight  and  towing  canal  boats  and  barges  to  and  from 
Whitehall  and  Rouse's  Point.  These  steamers  arrive  and  depart  at  least  four 
times  a  week,  receiving  and  discharging  freight  of  various  kinds,  and  each  gen- 
erally have  in  tow  from  six  to  twenty  canal  boats  and  barges.  There  is  also  a 
daily  ferry  by  steamboat  between  Plattsburg  and  Burlington  during  the  season. 
This  port  is  the  terminus  of  the  Plattsburg  and  Montreal  railroad,  which  brings 
to  it  a  large  amount  of  exports  to  be  transported  through  the  lake  to  market, 
and  conveys  back  merchandise  to  persons  and  places  along  the  line  of  the  road. 
It  is  also  the  terminus  of  a  plank  road  leading  to  Clinton  prison  and  up  to  the 
Saranac  river  into  the  timber  and  iron  regions.  The  village  of  Plattsburg  con- 
tains a  population  of  over  four  thousand  persons,  and  not  only  the  inhabitants 
of  this  village,  but  the  whole  country  back  for  about  thirty  miles,  are  wholly 
supplied  with  merchandise,  and  partly  with  provisions,  through  this  port.  The 
population  thus  supplied  is  about  twenty  thousand." 

An  appropriation  of  $20,000  is  asked  for  the  next  fiscal  year  ;  this  sum  is 
believed  sufficient  for  the  completion  of  the  improvement.  The  prevention  of 
further  injury  by  the  construction  of  crib  work  along  the  shore  on  the  public 
land  is  a  separate  matter;  this  would  probably  require  $10,000  more. 

Abstracts  of  proposals  and  contracts  are  sent  herewith. 

IMPROVEMENT  OF  OGDBNSBURQ  HARBOR,  NEW  VORK. 

This  harbor  was  examined  in  June,  1867,  by  a  special  board  of  engineers, 
who  considered  the  projects  of  improvement  submitted  by  Brevet  Brigadier 
General  Reese,  corps  of  engineers.  These  projects  embraced  the  construction 
of  piers  for  the  confinement  of  the  current  of  the  Oswegatchie  river,  as  well 
as  dredging  in  various  portions  of  the  harbor.  The  report  of  the  board, 
which  was  approved  by  the  engineer  department,  recommended  the  expenditure 
of  the  appropriation  (840,000)  in  dredging,  exclusively,  in  various  portions  of 
the  harbor  and  channels.  It  is  believed  that  the  amount  available  is  sufficient, 
and  no  further  appropriation  would  be  needed  for  several  years,  the  rate  of  de- 
posit not  being  very  rapid.  The  contract  has  been  made,  and  it  is  hoped  that 
considerable  work  will  be  done  before  the  close  of  the  present  season. 

Ogdensburg  is  a  port  of  entry  in  the  district  of  Oswegatchie,  New  York.  It 
has  a  harbor  light.  The  town  is  equidistant  ( 1 20  miles)  from  two  forts,  Mont- 
gomery, at  Rouse's  Point,  and  Ontario,  at  Oswego. 

The  commercial  statistics  of  the  year  could  not  be  obtained  in  time  for  this 
report.  The  town  is  the  centre  of  a  large  and  increasing  business,  which  will 
be  greatly  facilitated  by  the  dredging  proposed. 

Abstract  of  proposals  and  contracts  are  sent  herewith. 

IMPROVEMENT  OF  OSWEGO  HARBOR,  NEW  VORK. 

The  operations  for  this  object  have  been  the  repair  of  the  United  States  pier 
and  dredging. 

Contracts  (which  were  reported  last  year)  have  been  made  for  the  materials 
and  labor  required  to  keep  the  pier  in  order  up  to  the  close  of  the  season  of  1868. 

The  dredging,  which  was  carried  on  under  a  per  diem  contract  up  to  Jane, 
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1867,  has  resulted  ia  opening  for  veeselA  a  considerable  portion  of  the  harbor 
along  the  western  end  of  the  pier  and  vicinity. 

The  con ti act  for  dredging  under  the  new  appropriation  has  been  made  on 
terms  somewhat  more  favorable  than  the  last,  and  it  is  expected  that  consider- 
able work  can  be  done  this  season.  The  amount  expended  up  to  June  30, 1867, 
was  for  dredging,  S29,4f51  50;  materials  and  labor  on  pier,  $5,517  14;  contin- 
gencies, $736  56, 

Aa  reported  last  year  the  repairs  of  the  old  pier  must  be  made  every  year, 
whenever  damages  are  caused  by  heavy  gales  and  by  the  action  of  ice.  The 
dredging,  too,  (though  more  will  be  done  with  the  available  funds  than  was  an- 
ticipated.) should  be  continued.  For  these  objects  an  additional  appropriation 
of  825»000  is  needed  for  the  next  fiscal  year. 

It  is  believed  that  should  this  sum  be  granted  no  further  dredging  will  be 
needed  for  several  years,  or  until  causes  steadily  in  action  shall  have  resulted 
in  a  further  accumulation  of  material  requiring  removal. 

But,  as  the  damage  to  the  old  wooden  pier  is  constant,  an  annual  expenditure 
for  its  repair  and  re-enforcement  will  be  necessary.  This  annual  expenditure  is 
estimated  at  $12,000. 

A  suggestion  has  been  made,  by  various  persons  interested,  that  the  present 
light-house  pier  should  be  extended  northwardly  into  the  lake  some  four  hundred 
or  five  hundred  feet,  the  object  being  to  cut  off  the  reflected  action  of  the  waves 
from  the  eastward,  inside  the  harbor.  This  object  is  undoubtedly  desirable,  and 
I  should  recommend  the  consti'uction  of  the  suggested  pier  (which  would  cost 
about  S«50,000)  were  it  not  that  I  think  it  would  be  found  very  much  in  the 
way,  and  possibly  have  to  be  removed  should  the  harbor  ever  be  enlarged  by 
the  construction  of  anew  United  States  pier  further  out  in  the  lake,  in  place  of  the 
present  one.  The  harbor  acconunodations  are  even  now  very  cramped  for  the 
business  of  the  place,  and  would  prove  altogether  inadequate  should  that  business 
increase,  as  it  is  believed  it  will,  so  that  a  new  harbor  pier  will  probably  become 
necessary  before  many  years. 

The  complete  business  statistics  of  the  city  for  the  last  fiscal  year  could  not 
be  obtained  in  time  for  this  report ;  the  value  of  the  exports,  however,  during 
the  period,  was  $1,079,320. 

The  place  is  the  centre  of  a  very  large  commerce  by  lake,  railroad,  and  canal, 
principally  in  grain,  breadstuffs,  and  lumber,  and  it  is  important  that  the  harbor 
should  be  maintained  in  adequate  condition  for  this  object  and  as  a  harbor  of 
refuge. 

Oswego  is  a  port  of  entry.  There  is  a  stone  light-house  on  the  United 
States  pier,  and  Fort  Ontario  is  on  the  east  side  of  the  river,  within  the  city 
limits. 

The  abstracts  of  contracts,  &c.,  required  by  law,  accompany  this  report. 

IMPROVRMENT   OP   LITTLK   SODUS   HARBOR,  NEW   YORK. 

Contracts  were  made  (and  reported)  last  fall  for  the  improvement  needed  in 
this  harbor,  as  far  as  the  first  appropriation  would  permit.  Under  these  con- 
tracts work  was  commenced  in  the  spring,  and  is  still  progressing,  though 
not  as  rapidly  as  was  hoped,  owing  to  delays  on  the  part  of  the  principal  con- 
tractor, which  have  not  been  quite  satisfactorily  accounted  for. 

Up  to  the  30th  of  June  two  cribs,  each  thirty  feet  in  length,  had  been  sunk, 
and  seven  others  were  in  progress.  A  considerable  quantity  of  timber  was 
also  on  hand. 

The  dredging  machines  had  deepened  the  channel  to  twelve  feet,  low  water, 
for  a  width  of  about  eighty  feet  and  length  of  about  four  hundred  feet.  These 
operations  are  still  going  on ;  and  it  is  hoped  that  by  the  close  of  the  season  a 
length  of  pier  of  four  hundred  and  fifty  feet  will  be  completed,  and  a  practicable* 
though  narrowy  channel  dredged  throughout  to  twelve  feet  at  low  water. 
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The  project  of  improvement  reported  last  year  contemplated  the  extension  of 
the  west  pier  to  about  1,300  feet  in  length,  the  construction  of  a  short  east  pier, 
and  the  dredging  of  the  channel  between  them.  Besides  this,  it  was  thought 
necessary  to  close  the  opening,  about  one  thousand  feet  in  length,  between  the 
west  pier  and  the  shore.     This  closure  is  still  considered  necessary. 

The  appropriation  of  S50,000  made  last  spring  will  be  expended  in  these 
operations,  and  it  is  estimated  that  an  additional  sum  of  $25,000  will  suffice  for  * 
the  entire  completion  of  all  that  ia  needed.  This  completion  is,  however,  not 
permanent,  as  the  piers  are  of  wood  and  must  decay,  and  the  channel  will  very 
probably  fill  up  to  a  certain  extent,  but  it  is  not  probable  that  any  further 
expenditures  will  be  necessary  for  eight  or  ten  years. 

The  harbor  is  in  the  collection  district  of  Oswego,  which  is  the  nearest  port 
of  entry,  (sixteen  miles,)  and  where  the  nearest  light-house  and  fort  (Ontario) 
are  situated.  Its  business  and  commerce  are  now  quite  important,  though  great 
results  are  anticipated  by  the  inhabitants  from  the  opening  of  the  harbor  and 
the  construction  of  a  railroad  connecting  with  the  ^ew  York  Central.  There 
is  no  doubt  of  its  value  as  a  harbor  of  refuge. 

A  new  contract  for  dredging  by  the  yard  has  been  made,  and  will  go  into 
effect  upon  the  close  of  the  previous  one.  Nothing  had  been  paid  out  up  to 
June  30,  except  for  contingencies,  ($185  28.) 

The  abstracts  of  proposals,  &c.,  required  by  law,  are  transmitted  herewith. 

IMPROVEMENT   OP   BIG   SODU»   HARBOR,  NEW  YORK. 

Contracts  were  made  and  reported  last  fall  for  the  improvements  needed  in 
this  harbor,  as  far  as  the  first  appropriation  would  permit.  Under  these  con- 
tracts work  was  commenced  in  the  spring  and  is  still  progressing,  though  not 
as  rapidly  as  was  hoped,  owing  to  delays  on  the  part  of  the  principal  contractor, 
which  have  not  been  quite  satisfactorily  accounted  for. 

Up  to  the  30th  of  June  about  400  feet  of  the  west  pier  had  been  rebuilt  np 
to  low-water  mark,  and  a  considerable  quantity  of  timber  for  further  work  had 
arrived.  The  dredging  machines  had  cut  off  the  point  of  the  spit,  just  inside 
the  entrance,  down  to  eight  feet  depth.  These  operations  are  still  going  on,  and 
it  is  hoped  that  by  the  close  of  the  season  a  length  of  pier  of  800  feet  will  be 
rebuilt  and  a  practicable,  though  narrow,  channel  dredged  throughout. 

The  project  of  improvement  reported  last  year  contemplated  the  rebuilding 
of  the  entire  west  pier,  with  a  head  adapted  to  a  beacon  light.  The  sum  now 
available  is  believed  to  be  sufficient  for  these  and  all  other  objects  for  the  im* 
provement  of  this  harbor,  and  no  further  appropriation  is  asked  for.  In  the 
course  of  eight  or  ten  years,  however,  the  pier,  being  of  wood,  may  need  repairs, 
and  further  accumulations  of  materials  may  require  additicmal  dredging. 

This  harbor  is  in  the  collection  district  of  Oswego,  which  is  the  nearest  port 
of  entry,  thirty  miles  distant,  and  where  the  nearest  fort  (Ontario)  is  situated. 
There  is  a  light-house  at  the  entrance. 

The  business  and  commerce  of  the  place  are  now  quite  insignificant,  though 
great  results  are  anticipated  by  the  inhabitants  from  the  opening  of  the  harbor 
and  the  construction  of  a  railroad  connecting  with  the  New  York  Central. 
There  is  no  doubt  of  its  value  as  a  harbor  of  refuge. 

A  new  contract  for  dredging  by  the  yard  has  been  made,  and  will  go  into 
effect  upon  the  close  of  the  previous  one.  There  was  expended  up  to  June  30f 
$2,215,  35  for  dredging  and  $550  58  for  contingencies. 

Abstract  of  proposals  and  contracts  are  sent  herewith. 

SURVEY   AND   EXAMINATION   OP   PULTNEVVILLE,  NEW  YORK. 

These  were  made  during  the  month  of  June,  1867,  and  a  tn^cing  showing  the 
result  of  the  former  is  transmitted  herewith. 
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There  is  now  no  harbor  worthy  of  the  name,  and,  as  at  other  points  on  the 
lake,  piers  and  dredging  must  be  resorted  to  if  one  is  desired.  These  piers  (an 
east  pier  850  feet  long  and  a  west  pier  900  feet  long)  would  cost  $68,238  44,  and 
32,000  cubic  yards  of  dredging,  at  fifty  cents,  $16,000 ;  to  which  add  contingencies 
of  all  kinds,  $2,761  56;  total  cost  of  improvement,  $87,000;  which  might  be 
granted  in  two  consecutive  equal  appropriations. 

The  information  obtained  in  relation  to  this  place  may  be  convenientiy  given 
in  the  form  of  extracts  from  a  report  made  to  me  by  my  assistant.  Brevet  Major 
C.  J.  Allen,  captain  corps  of  engineers,  and  from  letters  from  persons  interested. 

Major  Allen  reports :  "  The  village  of  Pultneyville  claims  a  population  of 
between  four  hundred  and  four  hundred  and  fifty.  It  contains  two  stores,  one 
hotel,  one  planing  mill,  one  tannery,  (not  in  operation,)  a  custom-house,  and 
post  office. 

"  The  receipts  from  customs  last  year  amounted  to  (in  gold)  $1,500.  About 
700,000  feet  (board  measure)  of  lumber  imported  last  year,  (from  the  Ganadas,) 
and  a  few  horses.  Six  vessels,  averaging  100  tons  burden,  are  owned  in  the 
village.  About  fifteen  vessels  (same  draught)  enter  and  depart  from  the  port 
annually.  A  daily  line  of  steamers  touches  at  the  place  during  the  season  of 
pleasure  travel,  en  route  from  Lewiston  to  Montreal.  There  is  nothing  that  can 
strictly  be  called  a  harbor.  Several  small  cribs  and  one  long  wharf  jut  out  boldly 
into  the  lake,  and  are  perfectly  inaccessible  to  boats  in  anything  like  a  rough 
sea. 

"A  small  stream,  called  Salmon  creek,  I  think,  sluggish  and  discolored,  and 
averaging  say  thirty-five  feet  in  width,  extends  from  the  planing  mill  to  the  lake, 
for  which  distance  it  is  said  to  be  navigable  for  vessels  drawing  seven  feet  of 
water.  Beyond  the  bridge  it  extends,  perhaps,  three  or  four  miles  up  the  country, 
but  has  barely  water  enough  to  fl6at  a  fishing  smack. 

"The  banks  of  the  stream  are  not  liable  to  be  washed  by  freshets,  so  that  no 
obstructions  at  the  mouth  are  to  be  feared  from  this  source.  Between  the  mill 
and  the  lake  the  stream  winds  through  a  swamp  of  muck,  sand,  gravel,  and 
swamp  grass  ;  a  very  narrow  entrance  only  is  left  for  vessels,  a  bar  having  choked 
up  the  former  entrance,  attributable,  I  think,  to  sand  carried  up  by  northwest 
winds. 

"To  form  a  harbor,  then,  (there  being  no  natural  harbor  there,)  will  require, 
first,  the  excavation  of  all  that  part  contained  within  the  irregular  polygon  (A, 
B,  C,  D,  F — see  sketch ;)  and  secondly,  the  construction  of  two  piers  or  jettees 
occupying  about  the  position  indicated  in  the  drawing." 

It  is  claimed  that  a  railroad  is  to  be  nin  from  Ganandaigua  to  Pultneyville 
conditionally  upon  these  piers  being  built  by  the  government. 

"The  nearest  place  of  importance  is  Palmyra,  upon  the  line  of  the  New  York 
^  Central  railroad.     A  line  of  stages  is  the  only  means  of  communication  between 
the  two  places  at  present. 

"There  is  a  blast  furnace  within  three  or  four  miles  of  Pultneyville,  working 
ore  obtained  from  beds  in  that  vicinity,  and  which  may  be  removed  to  Pultney- 
ville if  the  harbor  is  rebuilt. 

"Some  farming  produce  is  exported,  one  item  of  which,  some  forty  thousand 
bushels  of  apples  annually,  may  be  mentioned.  Land  sells  for  about  one  hun- 
dred dollars  per  acre.  ' 

S.  G.  Guyler,  esq..  United  States  deputy  collector  at  Pultneyville,  writes  as 
follows  to  my  civil  assistant,  James  S.  Lawrence,  esq. : 

"  The  yearly  trade  at  this  port,  foreign  and  domestic,  is  over  $100,000,  con- 
fiiating  of  grain,  lumber,  and  fruit. 

"  The  arrivals  of  schooners  and  steamers  were  last  year  eight-five  in  number ; 
^§^g&te  tonnage  45,000,  ranging  from  twenty  ton  vessels  to  one  thousand. 
This,  however,  is  below  the  average  of  years. 


240         KEPORT  OF  THE  SECRETARY  OP  WAR, 

• 

**  Amount  of  duties  paid  last  year  $1,500 ;  would  be  vastly  increased  with  a 
harbor. 

"  Our  trade  would  be  increased  with  a  good  harbor  in  various  ways.  We  have 
an  extensive  iron-ore  bed  some  five  miles  from  here,  where  are  now  located  two 
blast  furnaces.  Some  of  their  iron  has  been  shipped  at  this  port ;  more  would 
have  been  but  for  the  need  of  a  harbor.  Those  furnaces  are  now  using  coal 
brought  from  Erie,  Pennsylvania.  This  is  the  most  favorable  point  to  obtain  it. 
One  cargo  of  315  tons  was  landed  here  last  week. 

*<  This  port  would  be  the  terminus  of  the  Northern  Central  railroad  from  Bal- 
timore, which  is  now  completed  as  far  as  Canandaigua,  twenty-eight  miles  from 
us  A  survey  for  the  construction  of  said  road  to  this  point  has  already  been 
ordered." 

Captain  H.  N.  Throop,  general  superintendent  of  the  Lake  Ontario  steamer 
line,  who  resides  at  Pultneyville,  writes  me  as  follows  : 

"  Pultneyville  has  been  a  port  of  entry  for  many  years.  It  is  in  the  collec- 
tion'district  of  Genesee.  I  learn  from  the  deputj  collector  of  the  port  (S.  G. 
Cuyler)  that  the  amount  of  revenue  collected  during  the  fiscal  year  ending  30th 
June,  18G7,  was  $1,200,  received  principally  from  duty  on  lumber." 

As  the  shipments  from  this  place  for  several  years  past  have  to  a  large  extent 
been  in  small  quantities  by  daily  steamer,  it  is  difficult  to  come  at  the  quantity 
or  value.  There  have  however,  been  shipped  from  this  place,  during  a  season, 
34,000  to  35,000  barrels  of  fruit,  valued  at  $150,000.  Grain,  also,  has  been 
shipped  from  this  place  to  a  considerable  extent. 

There  are  owned  and  belonging  to  the  place,  or  port,  schooners  Rival,  say  360 
tons,  A.  Allen,  300  tons,  Sylph,  250  tons,  J.  J.  Nile,  175  tons.  Union,  60  tons, 
and  William  Doran. 

The  only  Ime  of  side-wheel  American  passenger  steamboats  running  on  Lake 
Ontario  touch  at  this  place  daily,  wind  and  weather  allowing  a  landing  at  the 
imperfect  harbor. 

The  amount  of  imports  would  be  vastly  increased  at  this  place  by  an  improve- 
ment of  the  harbor,  permitting  loaded  vessels  to  enter  and  discharge ;  conse- 
quently the  amount  of  customs  revenue  would  be  increased  in  proportion. 

Near  this  port  are  two  blast  furnaces,  requiring  harbor  facilities  for  shipping 
iron  and  receiving  Pennsylvania  coal. 

There  has  been  expended  for  harbor  improvements  at  this  place,  at  various 
times,  by  private  enterprise,  an  aggregate  of  $25,000  to  $35,000,  but  always 
with  too  much  effort  to  do  too  much  with  too  little  money.  The  work  to  a  con- 
siderable extent  has  failed  to  be  pi^rmanent.  As  a  harbor  of  refuge,  this  place 
is  on  the  line  of  the  largest  amount  of  trade  and  navigation  between  Lake  On- 
tario and  the  western  lakes.  As  stated  above,  Pultneyville  is  a  port  of  entry 
in  the  collection  district  of  Genesee,  New  York. 

The  nearest  light-house  is  Sodus  Point,  eleven  miles,  and  the  nearest  fort  (On- 
tario) at  Oswego,  forty  miles. 

GBNGSEB  RIVER  HARBOR,  NKW  VORK. 

During  the  year  ending  June  30,  1S67,  864  linear  feet  of  the  west  pier  have 
been  rebuilt,  and  since  that  date  contracts  have  been  entered  into  for  the  com- 
pletion of  this  pier,  and  the  construction  of  the  east  piar  (nearly  2,500  feet  long.) 
The  west  pier  repairs  will  be  finished  in  18G7,  and  those  of  the  east  pier  will,  it 
is  expected,  be  commenced. 

No  appropriation  was  made  for  this  harbor  in  the  spring  of  1867,  it  being 
supposed  that  the  balance  then  on  hand  would  be  sufficient  to  complete  the 
work.  Should  there  be  no  failure  in  the  contract  for  labor  on  the  east  pier  this 
expectation  may  still  be  realized ;  but  if  from  any  cause  this  contract  should  not 
be  fully  executed,  the  failure  would  probably  involve  additional  expense,  and 
require  an  additional  appropriation. 
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The  nnexpended  balance  Aa^st  1,  1867,  was  $58,570  59. 

Charlotte  is  a  port  of  entry  in  the  district  of  Genesee ;  there  is  a  light-bouse 
on  the  west  pier.     The  nearest  fort  is  Ontario,  at  Oswego, 

The  commercial  statistics  for  the  last  year  have  not  been  obtained,  but  the 
importance  of  the  harbor  is  sufEcientlj  shown  by  the  fact  that  it  is  the  port  of 
the  flourishing  city  of  Rochester,  and  also  a  harbor  of  refuge. 

Abstracts  of  proposals  and  contracts  are  sent  herewith. 

IMPROVBMBNT  OP  OAK  OBCHARD  HARBOR,  NBW  YORK. 

The  projects  for  repairing  and  extending  the  pier  and  dredging  the  channel 
having  been  approved,  contracts  have  been  made  for  labor  and  materials,  and  it 
is  hoped  that  something  can  be  done  this  season. 

The  appropriation  of  $87,000,  made  last  March,  is  beliered  to  be  sufficient  to 
complete  the  improvement  desired. 

Oak  Orchard  is  a  port  of  entry  in  the  collection  district  of  Genesee,  thirty 
miles  west  of  the  nearest  light-house,  (at  Charlotte,)  and  forty-five  east  of  the 
nearest  fort,  (Niagara.) 

The  business  and  commerce  of  the  place  are  now  quite  insignificant.  There 
is  a  good  depth  of  water,  however,  in  the  creek,  and  when  improved  the  harbor 
will  be  valuable  as  a  harbor  of  refuge,  and  its  business  will  probably  increase. 

Abstracts  of  contracts  and  proposals  are  sent  herewith. 

IMPROVBMBNT  OP  HARBOR  OP  OLCOTT,  (BIGHTBBN-MILB  CRBBK,)  NBW  YORK. 

The  projects  for  the  construction  of  piers  and  dredging  in  the  channel  and 
harbor  having  been  approved,  contracts  have  been  made  for  labor  and  materials, 
and  it  is  hoped  that  something  can  be  done  this  season. 

The  estimate  for  completion  of  the  work  is  $118,000;  an  appropriation  of 
S60,000  having  been  made  last  March,  an  additional  grant  of  $58,000  for  the 
next  fiscal  year  is  desired. 

Olcott  is  a  port  of  entry  in  the  collection  district  of  Niagara,  eighteen  miles 
east  of  the  nearest  fort  and  light-house  of  the  same  name. 

The  basiness  and  commerce  of  the  place  are  at  present  small,  but  will  proba- 
bly largely  increase  when  the  harbor  improvements  are  complete.  The  harbor 
will  then  also  be  valuable  as  a  harbor  of  refuge,  which  are  few  in  number  upon 
Lake  Ontario.  Should  it  be  selected  as  the  outlet  of  the  Niagara  ship  canal  it 
▼ill  acquire  a  great  importance. 

Abstracts  of  contracts  and  proposals  are  sent  herewith. 

0.  E.  BLUNT, 
Lieutenant  Colonel  of  'Engineers,  Brecet  Colonel  U,  S.  A. 

OswBoo,  N.  Y.,  Augtut  29,  1867. 
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Abstract  of  proposals  and  contract  for  materials  and  labor Jor  repair  ^  Plaits- 

burg  breakwater,  1867. 


Namei. 


S.  Hart  and  O.  J.  Jennings 

Luther  Whitney,  (contractor  for  every  class). 


timber. 
In.  sq. 

tte  pine 
r. 

"8 

8^ 

Set 

fZ 

i|g 

ll 

Hi 

tnic 
real 

gs 

1^= 

o 

PerlfL 

PerlfL 

Par  a. 

Per  r.' ft 

$0  17 

10  06 

$19  00 

25 

10 

6 

IS  00 

Abstract  hf  proposals  and  contract  for  improvment  of  harbor  at  Ogdensburg-— 

dredging. 


Names. 


♦?^: 


Per  cable  yard. 


Clark  &  Douglass 

H.  Van  Slyck 

Hiram  Sharp 

John  F.  Hosch 

P.  Kiah 

J.  McDonald  and  W.  W.  Wright. 

R.  N.Gere 

Peter  D.  Tobie 

Albert  A.  Dodge,  (contractor) . . . 

W.  Doty  and  Cornelius  Day 

B.  F.  Wiloon  and  R.  Johnson  . . . 

Edwin  Allen 

D.  O.  Fort  and  Joseph  Owen  — 


$0  32 


I 

& 


§ 
s 
§ 

OQ 


27* 
34 


$0  39 

6  50 

40 

450 


$0  29 


30 


17 
38 


25 


60 


•o 

0 


$0  40 


30 


•d 

9 

OQ 


$0  45 


40 


H 

'3 


% 

■go  o 

a  a  a 


$0  29* 


o 


& 


e 

8 
S 

s 

8Q 


$0  90  ,$1  50 


50 


10  as 


Abstract  of  proposals  and  contract  for  dredging  in   Oswego  harbor ^  N.  Y., 

in  1867  and  1868. 


Price  per  cubic  yard  for— 

Names. 

1 
1 

Sand,   mud,    and    fine 
gravel. 

a 
o 

■1 

»« 
» 

e 
< 

Removing   old    timber 
crib-work     and    con- 
tent*, and  stone  over 
800  Ibf.  In  weight. 

Stone  under  800  Ibt.  In 
weight. 

• 

1 

II 

• 

^  u 

•o 
O 

! 

a 

3 

il 

0 

o  ©- 

Thomns  J.  Strong 

$0  68 

fSM 

Daniiel  G.  Foote  and  Joseph  Owen. . . 

$0  391 

Edwin  Allen,  (contractor) 

$0  23 
25 
49 

33 

29 

24i 

24 

49 

$1  25 

10  50 

Jamett  M.  Baker  ............  ........ 

$0  99 

$0  50 

P  D.  Tobie 

$3S^or|8 

per  hour 

$60  00 

H  Van  SI vck 

1 

A   P  Grant 

1  00 

R  i>  Dodire 

$0  99 
96 

John  W.  Allen 

A  R.  Wright 

I 

1 
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AbUnet  qfeontraetjar  improvement  of  Genesee  River  harbor  at  Charlotte^  N,  Y, 


per  linear  foot 

ISbylSin.  square  pine  tfanbor,  per  linear  foot 

Keeplaak,  per  tboaeand  feet 

EtapteBk,  per  tbonaand  feet 

B*^  elm  plaak.  perthoiuand  feet 

Kaaadiroa,  per  pomd 

.^jAef.  perponnd 

Suiae,  ptr  eord 

L^Mir  for  eoastmetioo  of  doping  crlbe,  eaeli  (west  side) 

Lsber  for  eonstmetlng  wing  on  sonth  end  of  west  pier,  per  lln.  ft . 
Leber  for  repairing  breach  In  west  pier,  (80  ft.  long,)  per  lln.  ft. . 
of  east  pier,  per  linear  foot 


P4 


$0  19 

26 

8  75 

5  00 

35  00 


6  00 


s 


c 

s 


$7  70 


o 

•s 


$0  04.7 
07 


0{ 


$75  00 
500 
3  50 


Ahstraet  of  proposals  and  contracts  for  dredging  Little  Sodv^  and  Big  Sodus< 

harbors  in  1867  and  1868. 


Name. 


H«aes  Tan  Slyek 

J.  W.  P.  Allen* 

Cbulcs  Ooolittta 

LXeboB  Oere 

LB.  Dodge 

A.  P.  Graat 

I>ttiel  0.  Foot  and  Joseph  Owens 

WflliaaJ.Bakert 

Wulani  Johaeoa 

Uvi«  J.  Bennett 

C^arkft  Ooaglaas 

AifnsCBsIL  Wright 

I  J.  Strong  and  James  H.  Sherrlll 


Little  Sodns 
harbor. 


Prieepere  yd. 
$0  30 
24 
29 
33 
95i 
2>H 
29 
24 
42 
28 
28 
32 
48 


Big  Sodns  har- 
bor. 


Priuperc  fd,. 
$0  35 
24 
29 
33 
251 

29* 
29 

m 

43 
28 
88 
38 
48 


*  Contraetor.  Big  Sodns  harbor. 


t  Contractor,  Little  Sodas  harbor. 


Abstract  of  contracts  Jbr  improvement  ofh-arbor  at  Ollcott,  N.  Y. 


Q by  lilaA.  square  pine  timber,  per  linear  foot. 

Rsttid  piae  timber,  per  linear  foot 

Kae  phink  per  thousand  feet,  board  measure 

Ba  plaak  per  thousand  feet,  board  measure. . . . 

n«.Mch 

^bbisg  pesiB,  each 

pa  tree  nails,  each 

Scnv  bolts,  perponnd 

>H«r  drift  bolls,  per  pound 

*^Kh  wrragfat  spikes 

jjeee.  par  cord 

^■Mgiaf,  per  eulik  yard 

Tlabw,  per  linear  foot 

■^sadipttes*  per  pooud 


a 

I 


o 


$0  23 

17 

22  00 

22  00 

6  25 

6  00 

07 


s> 

< 

r 


$0  061 
05i 
07i 


34 

04i 

01 
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Abstract  of  propoiaU  Jor  improvement  of  Genesee  River  harbor,  at  Charlotte, 

New  York. 


Lnmber. 

Iron. 

1 
1 

CO 

Labor. 

Names  of  bidden. 

II' 

Ska 

3m 

12  in.  by  13  in.  square 
timber,  per  lin.  foot. 

1A 

I 

a 
"S. 

1 

1A 

I 
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a 

$21 
20 
5 
25 
21 
28 
20 
22 

90 

a 

■ 
.a 

a 
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$25 
30 
35 
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17 
40 
25 
24 

26 
24 

p. 

1 

a 

1 

i 

Cu. 

P. 

i 
1 

1 

I 
s 
t 

OQ 

For  construction  of  slop- 
ing  cribs,  each,  west 
side. 

For   constructing  wing 
on  sonth  end  of  west 
pier,  per  linear  foot. 

For  repairing  breach  in 
west  pier,  80  feet  long, 
per  linear  foot. 

Construction  of  east  pier, 
per  linear  foot 

• 

W.H.CreQnen 

17 
16 
19 
17 
16 
18 
16 
18 

16 
17 

Ct$. 
23 
20 
26 
34 
22 
28 
22 
24 

21 
22 

$22  00 
20  00 
8  75 
38  00 
27  00 
26  00 
30  00 
24  00 

23  00 
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W.J.  Pace 

T.  Pftmons.... 

•  •  ■ 

6J 

7 

$6  00 

$75  00 

$5  00 

$3  80 

18  35 

H.H.  Coats 

•  ■  »  « 

Jennings  Sl  Hart 

7  70 

RG.BrisKS 

8  00 

J.Caldwell 

W,  Rankin    , 



12 

8 

7  00 

$7  for  1st 

300  ft. 

&t9fo 

rbal'nce . 
8  94 

A.  McAllister 

22  00  20 

8  50 

George  HanUson 

10  00 

T.  J.Stnwg 

18 
Id 
19 

34 
33 
24 

39  00  38 
25  00  30 

35 
60 
30 
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22 

John T.  Parsoaa  ...... ...... 

7* 
7* 

7 

Lewis  J.  Bennett 

6f 

8  00 
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5 

4.7 
5* 
6i 
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7 
7 
8 
8i 

Prati&Co 

William  Bnrke  Sl  Co 
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A,  S.Page 

7  00 

10  00 
7  00 
9  50 
6  00 
6  50 
6  80 
6  50 

11  00 
6  20 

C.  B.  Benson 

Dey  *  £Uis 

D.  P.  Fairchlld 

6* 

8i 

Jamea  Cochrane  ............ 

ROomline , 

5i 
5* 

7i 
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75  00 

5  00 

3  50 

A.  F.  Parrons 

•  •  • 

«     «     •     > 

P.  C  Dowlinc 
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W.  8.  Grant,  Lrnn 
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5i 
10 

12 

8 

12 

J.N  Collins  &  Co 

••...• 

C.  J  I>«eraw 

8  00 
6  75 

» 

I>.  Wa«ner 

6 

9 

7i 
74 

Pain«  it  Pritcbard 

7* 

•  •  •  * 

7 

■  •  *  • 

4.6 

Abstract  of  contract  for  material  and  labor  for  constructing  the  Burlington 

breakwater. 


Kamea  of  eontraetora. 

Hemlock  timber,  13  by 
12  in.  sqnare,  per  lin.  ft. 

Pine  timber,  13  by  13  in. 
sqnare,  per  lin.  ft. 

3-inch  pine  plank,  per 
M  feet  b.  m. 

3-inoh  hemlock  plank, 
per  M  feet  b.  m. 

i 

9 

a 
H 

8-inch  wrought  spikes, 
per  lb. 

• 

u 

f 

1 

t 

p 

s 

I 

9 

1 

OQ 

Construction  per  M  ft. 
b.  m.  of  timber  and 
lumber  oaed. 

CJ.  Degraw timber. 

R.K  Gero.. .............. .iron.. 

$0  14 

•0  17 

$30  00 

$18  00 

$0  06 

I0  0&8 

$0  04.95 

Lathflr  WliltiH^T  .......r..  stone  r 

$1  00 

Jwaiinga  ft  Hart-  t. ^ labor  . 

$4  37^ 
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01. 

Oswego,  Nbw  Yobk^ 

June  20,  1867. 

Sir  :  By  direction  of  G-eneral  Bacbe,  I  bare  the  honor  to  transmit  herewith 
the  record  of  proceedings  of  the  board  of  engineers,  which  conrened  in  obedience 
to  Engineer  Order  No.  50,  at  Ogdensburg,  New  York,  on  the  19th  instant,  for 
the  consideration  of  plans  of  improvement  of  that  harbor. 
Very  respectfully,  sir,  your  obedient  servant, 

0.  E.  BLUNT, 
Lieut,  CoL  Engineerst  BvL  Col,  U,  S.  A,, 

and  junior  member  of  board. 
Major  General  A.  A.  Humphrrvs, 

Chief  of  Engineers,  Washington ^City, 


In  pursuance  of  Engineer  Order  No.  50,  dated  {nne  15,  1867,  convening  a 
board  of  engineers  composed  of  Brevet  Brigadier  General  Hartman  Bache,  colo- 
nel of  engineers 7  Brevet  Brigadier  General  George  Thom,  lieutenant  colonel  of 
engineers  ;  Brevet  Colonel  0.  E.  Blunt,  lieutenant  colonel  of  en^neers,  the  board 
assembled  at  Ogdensburg,  New  York,  on  Tuesday,  the  18th  of  June,  1867,  upon 
the  call  of  its  president,  "for  the  purpose  of  considering  and  reporting  apian  for 
the  improvement  of  the  harbor  of  Ogdensburg." 

Present — all  its  members. 

The  board  made  a  partial  examination  of  the  harbor,  and  afterwards  ad- 
journed until  Wednesday,  the  19th  of  June,  at  8  o'clock  a.  m. 

Pursuant  to  adjournment,  the  board  met  at  8  o'clock  a.  m.  on  Wednesday, 
the  19th  of  June. 

Present — all  its  members. 

The  board  completed  the  examination  of  the  harbor,  after  which  all  the  infor- 
mation in  the  possession  of  Brevet  Colonel  Blunt  was  laid  by  him  before  the 
board,  including  the  following  papers,  viz  : 

1.  Map  of  the  village,  harbor  of  Ogdensburg,  by  John  W.  Tate,  civil  engineer, 
1846. 

2.  Map  of  Ogdensburg,  "showing  the  termini,  &;c./'  on  a  scale  of  400  feet  to 
1  inch,  dated  February,  1852. 

3.  Report  of  Brevet  Brigadier  General  C.  B.  Reese,  captain  of  engineers,  to 
the  engineer  department,  upon  the  improvement  of  the  harbor  of  Ogdensburg, 
dated  November  7,  1866,  with  accompanying  map. 

After  a  full  discussion  of  the  subject  before  the  board  it  was 
Resolved,  That,  in  the  opinion  of  the  board,  the  improvement  of  the  harbor 
of  Ogdensburg  should  be  confined,  for  the  present  at  least,  to  dredging  the  se- 
lected channels  and  removing  therefrom  all  boulders,  &;c.,  to'  a  depth  sufficient 
for  the  purposes  of  trade,  and  that  it  will  be  time  enough,  in  case  the  channels  so 
deepened  be  not  permanent,  to  construct  piers  or  dikes,  which,  in  consequence 
of  the  complications  naturally  belonging  to  the  case,  in  addition  to  the  necessity 
of  maintaining  two  outlets  from  Oswegatchie  river  to  the  deep  water  of  the  Su 
Lawrence,  should  only  be  resorted  to  as  the  last  alternative. 

The  business  for  which  the  board  assembled  being  completed  it  was  adjourned 
si?ie  die, 

HARTMAN  BACHE, 
Colonel  Engineers,  Brevet  Brigadier  Creneral, 

GEO.  THOM, 
Lieut,  Col,  Engineers,  Brevet  Brigadier  General* 

CHAS.  E.  BLUNT, 
Lieut,  Col,  Engineers^  Brevet  Colonel, 
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0  2. 

Fort  MoaNrob,  Virginia, 

February  6,  1867. 

General  :  In  compliance  with  tbe  instructions  contained  in  your  letter  of 
December  15,  1866,  requiring  an  examination  of  the  harbor  of  Plattsburg,  New 
York,  and  estimate  of  cost  necessary  to  remove  a  shoal  said  to  exist  between 
the  breakwater  and  the  main  land,  "  if  necei?sarj  for  the  use  of  the  harbor  as  a 
harbor  of  refuge,''  I  have  the  honor  to  state  that  the  examination  has  been  made 
by  my  assistant.  Brevet  Major  G.  J.  Allen,  corps  of  engineers,  and  a  copy  of  his 
report  to  me,  with  map,  is  herewith  transmitted. 

By  an  examination  of  the  map,  it  will  be  seen  that  the  harbor,  though  much 
contracted  by  deposits  formed  since  the  construction  of  the  breakwater,  can  still 
be  used  as  a  harbor  of  refuge  for  vessels  drawing  fifteen  feet  of  water.  The 
shoals  formed  between  the  breakwater  and  wharf  heads,  and  due  no  doubt  to 
the  existence  of  the  breakwater  itself  as  well  as  the  wharves,  have  materially 
obstructed  the  use  of  the  harbor  for  even  light-draught  vessels  discharging  or  taking 
cargoes  at  this  port. 

To  remove  these  shoals  and  secure  a  depth  of  water  generally  that  existed 
as  shown  on  the  map  of  1844,  giving  a  depth  of  say  nine  feet  at  the  wharf  heads, 
will  require  the  removal  of  25,000  cubis  yards  of  deposit,  which,  estimated  at  fifty 
cents  per  cubic  yard,  will  cost  $12,500.  An  outlay  of  this  amount  of  money,  in 
the  manner  suggested,  would,  it  is  thought,  make  the  harbor  what  it  should  be  for 
the  commercial  interests  of  the  place. 

But  it  is  understood  that  the  department  desires  to  improve  the  harbor  as  a 
harbor  of  refuge  only.  With  this  view  I  would  respectfully  recommend  that 
the  area  of  the  harbor  covered  by  the  breakwater,  and  contained  between  it  and 
the  blue  line  shown  on  the  map,  be  dredged  to  give  a  depth  of  eleven  feet  of 
water,  to  afford  additional  room  for  vessels  of  the  largest  class  likely  to  enter 
this  port.  This  will  reouire  16,000  cubic  yards  of  dredging,  which,  estimated  at 
fifty  cents  per  cubic  yard,  will  cost  $8,000.  This  estimate  is  based  on  the  supposi- 
tion that  a  dredge  can  be  procured  on  Lake  Ghamplain,  or  that  one  can  be  taken 
into  the  lake  from  elsewhere,  say  through  the  Ghamplain  canal.  After  having  in- 
formed myself  on  these  points  I  will  notify  the  department. 
I  am,  very  respectfully,  your  obedient  servant, 

G.  B.  H£j£S£, 
Brevet  Brigadier  General  and  Captain  of  Engineers, 

Brevet  Major  General  A.  A.  Humphreys, 

Chief  of  Engineers  U.  8,  A,,  Washington^  D.  G, 


Fort  Montgombry, 
Rouse's  Point,  N.  Y!,  January  30,  1867. 

Gbnbral  :  I  have  the  honor  to  submit  the  following  in  regard  to  the  harbor 
of  Plattsburg,  New  York.  The  important  part  of  the  harbor,  as  will  be  seen  by 
the  tracing  here  forwarded,  lies  in  the  immediate  vicinity  of  the  breakwater  and 
wharves.  This  I  found  considerably  filled  up  by  deposits  of  mud,  sand,  &c., 
forming,  in  several  coses,  bars  which  seriously  obstruct  the  navigation  of  the  har- 
bor for  vessels  of  from  six  to  seven  feet  draught. 

I  think  that,  from  the  natural  formation  of  the  harbor,  the  deposits  would  be 
likely  to  increase  steadily,  though  not  at  the  rate  it  has  since  the  erection  of  the 
present  breakwater.  The  harbor  is  partially  land-locked,  with  a  semicircular 
sweep  from  Cumberland  Head  around  to  the  mouth  of  the  Saranac  river,  which 
Utter  empties  into  the  bay  a  little  to  the  north  of  the  railroad  wharf.    The 
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winds  from  tbe  south,  southeast,  and  east,  force  the  waters  of  the  lake  up  into 
this  bay  around  the  north  and  south  ends  of  the  breakwater.  This  body  of  water 
is  in  time  thrown  back  by  the  north  beach,  losing  its  velocity,  and  resulting  in 
a  deposit. 

The  Saranac  river  brings  down  in  its  course  a  considerable  amount  of  earth, 
and  large  quantities  of  saw-dust  from  the  various  saw-mills  situated  upon  its 
banks  and  worked  by  the  power  of  the  stream.  The  current  of  the  river,  meet- 
ing that  of  the  lake,  forms  eddies  and  counter  currents,  and  causes  the  mud  and 
saw-dust  deposits  in  the  immediate  vicinity  of  the  railroad  wharf. 

The  waters  of  the  lake,  forced  up  by  the  wind,  impinge  against  the  breakwater 
on  the  sea-side,  and  seem  to  separate  into  two  bodies ;  one  passing  around  the 
north  end  of  the  structure  into  the  harbor  formed  by  the  breakwater  and  the 
wharves,  and  the  other  passing  around  the  south  end  and  into  the  harbor. 

These  bodies  of  water  encounter  each  other  in  the  immediate  vicinity  of  the 
docks,  and  also  impinge  against  the  wharves,  losing  their  velocities  and  allow- 
ing the  earth  brought  up  by  them  to  fall  to  the  bottom.  Much  of  the  sediment 
is,  I  think,  carried  up  from  the  various  islands  situated  south  of  Plattsbnrg,  bat 
I  think  that  the  greater  part  is  washed  from  the  banks  of  the  government  reser- 
vation situated  south  of  the  entrance  to  the  harbor.  Under  heavy  south  and 
southeast  winds  the  water  is  forced  up  against  this  shore,  and,  following  the  course 
of  the  shore  line,  is  carried  into  the  harbor.  The  gravel  occasionally  met  with 
on  the  bars  around  the  wharves  is,  I  think,  brought  up  by  the  in-shore  ice,  as 
it  moves  up  in  the  spring,  and  which,  upon  the  melting  of  the  ice,  falls  to  the 
bottom. 

The  present  breakwater,  from  its  position,  not  only  greatly  contracts  the 
harbor,  but  is,  I  think,  one  cause  of  the  shoal  having  formed  so  rapidly.  A 
location  further  seaward,  parallel  to  its  present  position,  and  an  extension  north 
and  south,  would  seem  to  be  the  more  desirable. 

The  remedies,  in  the  order  of  their  importance,  are,  I  think,  first,  dredging  out 
the  shoals  ;  second,  protecting  a  portion,  at  least,  of  the  shore  to  the  south,  by 
a  slight  revetment  of  crib- work. 

In  regard  to  the  depth  of  water  necessary,  merchants  and  vessel  owners  are 
of  opinion  that  from  seven  to  eight  feet,  at  most,  of  water  will  be  ample  for  the 
largest  vessels  that  now  enter  the  harbor.  This  depth  can  be  attained  by  a  small 
outlay  of  money. 

I  quote  a  portion  of  your  letter  of  December  18,  ordering  an  examination  of 
the  harbor :  **  To  carry  out  the  wishes  of  the  department,  I  desire  you  to  make 
such  examination  as  you  can  of  the  harbor,  and  indicate  on  the  tracing  sent 
herewith  the  depth  of  water  on  the  shoal  and  its  extent,  and  estimate  the  num- 
ber of  cubic  yards  that  will  have  to  be  excavated  to  give  a  depth  of  thirteen  feet 
water." 

I  was  obliged  to  reject  the  map  of  1844  sent  me,  as  the  harbor  has  undergone 
such  changes,  both  natural  and  artificial,  that  an  entirely  new  survey  was  needed. 
Thirteen  feet  being  stated  in  your  letter  to  be  the  requisite  depth  of  water,  all 
that  portion  under  the  necessary  course  of  vessels  not  having  this  depth  must 
be  considered  shoal.  The  red  lines  on  the  tracing  bound  the  portion  to  be  exca- 
vated ;  the  outer  line  showing  the  present  thirteen-foot  line. 

The  southerly  portion  of  this  shoal  is  narrower  than  that  to  the  north,  but  a 
greater  depth  of  excavation  is  requisite.  Immediately  in  front  of  the  wharves 
are  shoals  of  considerable  magnitude.  Were  a  depth  of  water  reauired  here 
simply  to  facilitate  navigation,  as  it  now  is,  the  cost  of  excavation  would  be  trifling 
in  comparison  with  the  amount  required  to  give  a  depth  of  thirteen  feet.  To 
give  a  depth  of  thirteen  feet  then,  requires  the  removal  of  168,653  cubic  yards, 
at  fifty  cents  =  $84,326  50. 

This  examination  was  attended  with  many  difficulties.  A  great  portion  of 
the  time  the  thermometer  ranged  from  8  to  20°  below  zero,  with  heavy  wind 


REPORT  OF  THE  SECRETARY  OF  WAR.         251 

and  snow.  The  severe  cold  rendered  it  impossible,  in  many  cases,  to  nse  the 
instrament  when  it  was  important  to  do  so.  Knowing  your  anxiety  to  get  yonr 
report  in  immediately,  I  did  not  delay  further,  but  made  np  my  map  from  what 
I  oad  taken  thus  far.  The  soundings  were  all  obtained  by  cutting  through  the 
ice  and  dropping  the  lead. 

Very  respectfully,  your  obedient  servant* 

OHAS.  J.  ALLEN. 
Brevet  Major  U.  S.  A.f  First  Lieutenant  Corpg  of  Engineen. 

Brevet  Brigadier  General  C.  B.  Rbbsb, 

Captain  Corps  of  Engineers, 


0  3. 

Burlington,  Vermont, 

June  15,  1867. 

Sib  :  By  direction  of  General  Bache,  I  respectfully  transmit  herewith  the 
record  of  proceedings  of  the  special  board  of  engineers,  which  met  here  to-day 
in  obedience  to  Engineer  Order  No.  43,  to  consider  the  subject  of  Burlington 
breakwater.  The  map  or  tracing  mentioned  therein,  and  which  I  received  from 
the  engineer  department,  la  also  enclosed.  The  red  line  marked  upon  it  "B  B," 
indicates  nearly  the  direction  spoken  of  in  the  record. 
Very  respectfully,  sir,  your  obedient  servant, 

0.  E.  BLUNT, 
Lieut.  Col.  Engineers,  Brevet  Colonel,  junior  mejnber  of  board, 

Oeneml  A.  A.  Humphreys, 

CAief  of  Engineers,  Wtuhington  City, 


In  pursuance  of  Engineer  Order  No.  43,  dated  June  G,  1867,  convening  a 
board  of  engineers  composed  of  Brevet  Brigadier  General  Hartman  Bache,  colo- 
nel of  engineers ;  Brevet  Brigadier  General  George  Thom,  lieutenant  colonel  of 
engineers ;  Brevet  Colonel  G.  E.  Blunt,  lieutenant  colonel  of  engineers,  the 
board  assembled  at  Burlington,  Vermont,  on  Saturday,  June  15,  1867,  upon  the 
call  of  its  president,  for  the  determination  of  the  position  of  the  breakwater  for 
the  protection  of  the  harbor  of  Burlington,  Vermont,  and  the  mode  of  its  con- 
Btmction. 

Present,  all  the  members. 

All  the  information  in  the  possession  of  Brevet  Colonel  Blunt  was  laid  before 
the  boardt  including  the  following  papers,  viz  : 

1.  Copy  of  a  survey  made  by  Brevet  Brigadier  General  C.  B.  Reese,  captain 
of  engineers,  dated  1866,  showing  the  position  of  the  breakwater  proposed  by 
bim. 

2.  A  study  of  proposed  crib  for  Burlington  breakwater,  with  plans,  elevation 
tnd  sectiout  made  by  Brevet  Colonel  0.  E.  Blunt,  lieutenant  colonel  of  en- 
gineers. 

After  a  full  discussion  of  the  subjects  before  the  board,  it  was 

Resolved,  That  the  position  of  the  breakwater  shall  be  from  the  north  end 

of  the  old  breakwater,  on  a  line,  in  about  29  feet  of  water,  parallel  with  the  gen* 

end  direction  of  the  shore,  until  it  meets  a  line  drawn  from  about  the  middle  of 

the  wharfage  to  Bock  Point.    That  the  mode  of  construction  of  the  breakwater 
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shall  be  hj  crib-work,  loaded  with  stone,  tlie  cross-section  of  which  shall  be 
rectangular,  with  a  base  of  thirty  feet  and  a  height  of  forty  feet. 

There  being  no  further  business  before  the  board,  it  adjourned  sine  die, 

HARTMAN  BACHE, 
Col.  Engineers,  Brevet  Brigadier  General. 
GEO.  THOM, 
Lieut.  Col.  Engineers,  Brevet  Brigadier  General. 

CHA8.  E.  BLUNT, 
Lieut.  Col.  Engineers,  Brevet  Colonel  U.  8.  A. 


C  4. 

Enoinbbr  Dbpartmbnt, 

Washington,  February  19,  1867. 

Sir  :  I  respectfully  return  herewith  the  letter  of  Hon.  Z.  Chandler,  chair- 
man Committee  on  Commerce  United  States  Senate,  enclosing  form  of  a  joint 
resolution  in  relation  to  increasing  depth  of  harbors  on  the  lakes  to  fourteen 
feet,  &c.,  referred  to  this  department  for  report,  and  have  the  honor  to  submit 
the  following : 

As  no  communications  had  been  made  to  this  department  from  the  officers  in 
charge  of  the  lake  harbor  improvements,  nor  from  other  sources,  showing  an 
imperative  necessity  for  increasing  the  depth  of  the  harbors  so  as  to'  admit  of 
fourteen  feet  draugnt,  the  attention  of  those  officers  was  directed  to  the  subject 
upon  the  receipt  of  the  resolution,  and  an  immediate  report  was  called  for. 
These  reports  have  been  received.  The  harbors  are  planned  for  vessels  drawing 
twelve  feet,  although  some  now  admit  vessels  of  a  greater  draught. 

The  economy  and  security  of  lake  navigation  would  be  materially  enhanced 
by  increasing  the  size  and  draught  of  vessels  engaged  therein ;  and  it  has  always 
been  foreseen  that  increased  depths  would  be  demanded  from  time  to  time  by 
the  growing  wants  of  lake  commerce.  It  is  not  necessary  that  all  the  harbors 
should  be  equally  deep  ;  it  will  be  sufficient  for  the  present  that  an  increased 
depth  should  be  securea  for  those  where  the  greatest  .amount  of  shipping  enters, 
either  for  cargo  or  for  safety,  and  that  the  channels  of  the  rivers  connecting  the 
lakes  should  be  of  corresponding  depth. 

The  wants  of  commerce  would  be  met  by  deepening  the  following  harbors 
and  channels  so  as  to  give  a  depth  of  fifteen  feet  at  the  lowest  stage  known. 
This  would  secure  a  depth  of  sixteen  feet  at  average  low  water,  and  admit  at 
all  times  vessels  of  fourteen  feet  draught.  The  estimates  of  cost  are  in  addition 
to  the  estimates  for  completion,  submitted  in  previous  reports : 

Lake  Michigan. — 1.  For  Chicago,  $25,000;  2.  For  Milwaukee,  S47,000; 
3.  For  Manitowoc  $50,000;  4.  Aux  Bees  Scies,  $65,000;  5.  Grand  Haven, 
already  asked  for ;  6.  St.  Joseph,  already  asked  for. 

Lake  Superior. — 1.  For  Superior  City,  $50,000;  2.  For  Marquette,  already 
asked  for ;  3.  For  Sault  St.  Marie  canal,  a  new  canal  and  locks  must  be  built, 
and  when  completed  the  present  canal  and  locks  must  be  enlarged.  Not  esti- 
mated for. 

Connection  of  Lake  Huron  and  Lake  Superior. — 1.  For  St.  Mary's  river, 
$100,000. 

Connection  of  Lake  Huron  and  Lake  Erie.— I.  For  St.  Clair  Flats,  $40,000. 

Lake  Erie.— 1.  For  Toledo,  $550,000 ;  2.  For  Cleveland,  $130,000;  3.  For 
Erie,  $92.000 ;  4.  For  Buffalo,  already  estimated  for. 

Lake  Ontario. — 1.  For  Genesee  river,  $25,000;  For  Oswego,  $25,000. 

Total  for  the  lakes  exclusive  of  the  cost  of  Sault  St.  Marie  canal,  $1,200,000. 

It  is  to  be  remarked  that  until  the  new  canal  and  locks  at  Sault  St.  Mariev 
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with  the  increaeed  depth,  are  built,  it  will  be  unnecessary  to  deepen  the  St. 
Mary's  river  and  the  harbors  on  Lake  Superior. 

Omitting  Lake  Superior  and  St.  Mary's  river,  the  estimated  cost  is  $1,050,000. 
The  reports  of  Brevet  Brigadier  General  T.  J.  Cram,  Lieutenant  Colonel 
G.  £.  Blunt,  and  Major  J.  B.  Wheeler,  are  transmitted  herewith. 
Very  respectfally,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brigadier  General  and  Chief  Engineer, 
Hon.  E.  M.  Stanton, 

Secretary  of  War. 


Report  upon  the  question  of  increasing  the  depth  of  lake  harbors  so  as  to  ad- 
mit vessels  of  fourteen  feet  draught,  by  T.  J.  Cram,  colonel  corps  engineers. 
Brevet  Brigadier  General  United  States  Armif ;  made  in  accordance  with 
instructions  from  the  engineer  department,  of  February  1,  1867. 

February  14,  1867. 

I.  Taking  the  bailors  of  Chicago  and  Buffalo  for  the  terminal  points  of  lake 
navigation,  as  the  commerce  of  the  lakes  now  stands,  the  depth  of  water  which 
it  is  practicable  to  give  and  maintain  at  these  two  harbors  should,  in  my  judg- 
ment, rule  for  the  important  intermediate  harbors  and  channels  in  the  chain  of 
navigable  water,  including  the  St.  Clair  flats,  as  also  rule  the  improvements  of 
St.  Mary's  river,  its  ship  canal  into  Lake  Superior,  and  the  depth  that  is  in  con- 
templation to  give  on  the  mitre-sill  of  a  ship  canal,  intended  by  the  people  of 
the  great  northwest,  to  be  made  on  the  American  side  around  the  Falls  of  Nia- 
gara. To  dig  out  the  intermediate  harbora  between  Chicago  and  Buffalo,  and 
extend  their  piers  so  as  to  gain  depth  to  fourteen  feet,  without  first  carefully 
considering  the  foregoing  named  improvements,  would,  in  my  opinion,  be  a  wrong 
beginning. 

The  question  arises  as  to  which  are  the  important  intermediate  harbors,  or 
works,  between  Chicago  and  Buffalo.  Their  importance  rests  upon  consider- 
ation of  the  magnitude,  present  and  prospective,  of  the  commerce  and  of  the 
wants  of  the  general  navigation  for  refuge  where  the  harbors  are.  Upon 
these  considerations,  as  a  stand-point,  I  have  no  difficulty  in  determining,  in  my 
own  mind,  the  works  within  my  superintondcncy  which  are  entitled  to  receive 
the  increased  depth.  They  are:  Erie,  Pennsylvania,  Cleveland,  Ohio,  Toledo, 
Ohio,  St.  Clair  flatr^,  St  Mary's  river  (in  certain  places)  and  St.  Mary's  canal. 
Although  the  St.  Mary's  river  and  itscanalarenot  located  exactly  intermediate, 
they  nevertheless  are  of  too  much  importance,  in  view  of  the  future  immense 
magnitude  of  the  Lake  Superior  commerce  in  its  relation  to  the  general  lake  trade, 
to  be  overlooked  in  the  project  now  under  consideration.  The  other  harbors  with- 
in my  superintendency  1  would  leave  with  twelve  feet  water  wherever  it  is 
practicable  to  obtain  and  maintain  that  depth,  the  estimates  for  which  are  al- 
ready in  the  engineer  department. 

The  phrase  "  to  admit  vessels  of  fourteen  feet  draught"  is  indefinite,  and  this 
very  indcfiniteness  will  probably  lead  to  discrepancies  in  the  estimates  of  the 
several  officers  charged  with  estimating  the  cost  of  deepening  the  channels  at  the 
harbors  in  the  various  lakes.  Shall  the  estimate  be  based  upon  a  depth  of  fourteen 
feet  below  high  stage  during  the  season  of  navigation  ?  or  medium  stage  ?  or 
average  low  stage]  The  lowest  stage  of  water  occurring  in  the  season  of  navi- 
gation is  the  one  whose  surface  should  be  taken  as  the  plane  of  reference  in  as- 
signing the  depth  for  the  improvement. 

Now,  it  is  of  the  highest  importance  that  the  terminal  points,  Chicago  and 
Buffalo,  should  have  water  of  sufficient  depth  at  all  times  of  blows,  so  prevalent 
here,  that  vessels  can  enter  and  depart  with  their  cargoes  without  detention,  or 
risk  for  want  of  depth  or  width  of  water  way.    For  this  purpose,  were  it  left  to 
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my  judgment,  I  sholdd  make  the  phrase  to  mean  fourteen  feet  below  the  lowest 
known  stage.  This  would  insure  fifteen  feet  at  average  low  water,  and  I  would 
assign  thirteen  feet  below  the  lowest  known  stage  in  the  season  of  nayigation, 
for  the  depth  at  Erie,  Cleveland,  Toledo,  St.  Glair  flats,  and  the  places  in  the 
St.  Mary's  river  and  on  the  mitre-sill  of  its  ship  canal,  which  with  the  unper 
part  of  that  river  connects  the  navigation  with  Lake  Superior.  This  woula  in- 
sure fourteen  feet  at  average  low  water.  In  regard  to  the  estimates  for  improv- 
ing the  Chicago  and  Buffalo  harbors  to  the  required  depth,  these  not  being 
within  my  superintendency,  I  doubt  not  will  be  made  by  the  officers  respectively 
in,  charge  of  them.  Now,  it  must  not  be  inferred  that  I  advance  the  opinion 
that  when  the  Chicago  harbor  is  completed  and  completely  dredged  out  by  arti- 
ficial means,  the  force  of  the  outflow  of  its  river,  alone,  will  keep  it  clear  to  the 
depth  proposed,  especially  as  the  city  is  striving  to  turn  the  course  of  that  river 
into  the  Illinois  river  and  to  draw  the  waters  of  the  lake  through  in  the  same 
direction.  Nor  do  I  know  that  the  outflow  at  Buffalo  will  alone  be  sufficient  to 
keep  that  harbor  clear  to  the  depth  proposed. 

The  commerce,  however,  has  already  attained  to  such  a  magnitude  at  these 
points,  as  to  justify  artificial  aids  to  the  force  of  the  outflow  in  successive  dredg- 
ings  to  maintain  depths  in  all  ordinary  times  of  fourteen  feet  below  the  lowest 
stage  that  occurs  in  the  season  of  navigation. 

II. — BSTIMATBS  OP   COSTS  OP  THB    PROPOSBD  DBBPEMNO   AND   MODIPICATIONS 

OP  BRIB  HARBOR,  PENNSYLVANIA. 

The  estimate  for  dredging  the  outer  bar  to  obtain  twelve  feet,  and  for  extend- 
ing the  north  pier,  has  already  been  made  in  my  annual  report  of  1865,  and  the 
sum  appropriated  to  the  amount  of  $36,961.  I  make  the  estimate  of  the  cost 
of  the  additional  items,  viz.,  outer  dredging,  inner  dredging,  further  extension 
of  pier,  and  the  restoration  of  the  old  interior  north  breakwater,  to  amount  to 
$5i,666',  therefore,  the  cost  of  deepening.  &c.,  tothe  standard  proposed,  is  891,627. 

1.  Cleveland  harbor,  Ohio. — In  my  annual  report  of  1865 1  estimated  for  ex- 
tending both  piers  of  this  harbor,  and  thereby  increasing  its  capacity,  at  a  cost 
of  $59,806.  I  estimate  the  additional  work,  viz.,  dredging  in  order  to  deepen 
it,  and  a  further  extension  of  each  pier  by  about  110  feet  to  preserve  the  chan- 
nel, to  cost  $38,622.  This  added  to  the  foregoing  will  bring  the  total  cost,  in 
order  to  bring  this  important  work  to  the  standard  proposed,  at  $98,428. 

2.  Toledo  harbor,  mouth  of  Maumee  river,  in  the  Maumee  bay,  Ohio, — 
The  amount  appropriated  by  Congress  last  session  was  $20,000,  I  make 
the  amount  required  to  pay  for  dredging  the  channel,  in  addition  to  that  con- 
templated with  the  above  sum,  to  a  greater  width  and  depth,  straight  out, 
in  a  northeasterly  direction  from  fifteen  feet  water  in  the  river,  with  a  channel 
width  of  300  feet  to  sufficiently  deep  water  in  the  lake,  dumping  in  the  north 
channel  so  as  to  dam  that,  and  force  all  the  water  through  the  new  channel,  to 
be  $449,664;  this  added  to  the  $20,000,  will  bring  the  improvement  to  the 
standard  proposed,  and  to  cost  $469,664. 

3.  St.  Clair  flats,  Michigan. — ^At  its  last  session  Congress  appropriated  for 
this  $80,000.  In  my  <' revised  report "  of  December  10,  1866,  1  estimated  the 
cost  of  improving  the  existing  crooked  channel  to  as  high  a  degree  as  the  case 
admitted,  at  $383,293,  and  no  modification  of  the  plan  can  be  made  if  we  follow 
this  old  channel ;  and  as  it  contemplates  thirteen  and  a  half  feet  of  water,  it  will 
be  seen  that  the  above  sum  is  the  estimated  cost  of  bringing  the  work  to  the 
contemplated  standard.  But,  in  the  same  report  I  presented  reasons  for  making 
the  improvement  by  a  direct  short  ship  canal  across  the  flat,  in  preference  to 
expending  any  more  money  for  dredging  the  existing  channel;  ana  I  estimated 
the  cost  of  the  cana\  at  thirteen  feet  deep  at  lowest  stage,  300  feet  wide  between 
banks,  and  the  bauks  to  be  revetted  and  raised  vertically  five  feet  above  the 
water,  and  to  be  fifty-eight  feet  wide  on  top,  and  to  bear  trees,  at  the  total  som 
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of  (428,754.  Hence  it  will  be  seen  that  this  is  the  estimate  of  the  cost  of  this 
mode  of  improving  the  navigation  to  the  standard  depth  contemplated  without 
other  modifications. 

4.  St,  Mary^i  river ^  Michigan. — Congress  appropriated  at  its  last  session  for 
this  the  sum  of  $50,000.  In  my  report  upon  this  improvement,  August  23, 1866, 
five  places  were  considered  requiring  improvement,  costing  $423,983.  Eecentlj 
I  have  learned  of  another  place  in  the  channel,  just  below  the  canal,  where  over 
the  natural  bottom,  for  an  extent  of  300  feet  channelwise,  the  water  was  only 
ten  feet  eight  inches  to  eleven  feet  deep  last  summer;  the  bottom  here  is  hard- 
pan.  The  cost  of  removing  this  obstruction  will  be  $13,334,  according  to  the 
best  data  I  can  now  obtain ;  this  added  to  the  foregoing  sum,  will  make  the 
estimate  for  the  river,  exclusive  of  the  canal,  to  bring  the  navigation  to  the 
standard  proposed,  to  the  sum  of  $437,317. 

5.  St.  Marys  ship  canal, — The  depth  of  water  on  the  mitre-sill  of  this  im- 
portant work  last  summer  was  only  ten  and  two-thirds  feet.  By  the  process  of 
flooding,  however,  vessels  passed  drawing  eleven  feet.  That  stage  of  water 
may  be  regarded  as  the  lowest,  and  it  affords  good  data  for  determining  the 
precise  modification  necessary  to  adapt  the  canal  to  the  depth  of  thirteen  feet 
below  the  lowest  stage,  the  same  as  contemplated  for  the  proposed  canal  across 
St.  Clair  flats.  I  have  made  myself  acquainted  with  the  details  of  construction 
exhibited  by  the  official  drawings  of  the  St.  Mary's  canal.  I  find  that  it  admits 
of  being  excavated  throughout  its  length,  and  the  bottoms  of  the  locks  of  being 
made  to  occupy  a  lower  position,  so  as  to  give  thirteen  feet  of  water  on  the 
mitre-sill,  without  destroying  any  of  the  existing  work,  except  some  immaterial, 
and  the  grillage  part  of  the  lock  foundations.  These  foundations  may  be  re- 
moved and  new  foundations  and  under  walls  put  in  under  the  present  lock  walls 
without  destroying  the  latter.  The  practical  engineering  for  these  modifications 
is  quite  simple,  and  safe  against  the  destruction  of  the  existing  works. 

But  the  ^11  and  complete  estimate  of  the  cost  cannot  be  made  until  after  a 
persona]  inspection  of  the  work  itself;  and  after  that  it  would  take  two  weeks 
to  make  up  the  estimate.  The  modifications  could  be  accomplished  probably 
in  one  year.  But  in  the  mean  time,  for  the  season  of  navigation  what  would 
become  of  Lake  Superior  trade?  This  is  a  question  difficult  to  reconcile  with 
the  work  necessary  to  the  modifications.  The  period  of  time  hence  is  not  equal 
to  that  which  has  elapsed  since  the  conception  of  this  work,  before  the  Lake 
Superior  trade  will  become  so  great  that  the  present  system  of  its  single  locks 
will  be  inadequate  for  the  business,  and  an  additional  side  canal  will  be  demanded. 
Then  will  be  the  time  to  construct  the  new  parts  with  adequate  depth,  and  soon 
after  the  new  shall  be  completed,  to  modify  the  old  canal  to  the  same  draught. 
In  conclusion,  I  express  the  opinion  that  beyond  these  already  considered,  it 
is  not  necessary  for  all  reasonable  purposes  of  lake  navigation  to  attempt  to  give 
more  depth  of  water  than  we  now  expect  to  obtain  under  the  existing  plans  and 
estimates  for  the  other  harbors  of  less  importance  within  my  superintendency. 
I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

T.  J.  CKAM, 
Colonel  qfJEngineerSf  Brevet  Brigadier  General. 

Brig,  and  Bvt.  Maj.  Oen.  A.  A.  Humphrbys, 

Chief  of  Engineers. 


Office  Lake  Survey,  Detroit,  FehrtLary  4,  1867. 

Sir  :  In  reply  to  your  circular  of  the  first  instant,  I  have  no  hesitation  in 
saving  that  the  general  commerce  of  the  lake  would  be  greatly  benefited  if  ves- 
sels having  a  draught  of  fourteen  feet  could  be  used.    To  do  this,  however,  the 
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first  point  to  be  attained  is  to  secnre  that  depth  in  the  commnnications  between 
the  lakes,  and  from  Lake  Ontario  to  the  ocean;  that  is,  in  the  St.  Mary's  canal; 
the  flats  of  Lake  George,  St.  Mary's  river ;  St.  Glair  flats ;  aronnd  the  Falls  of 
Niagara,  and  the  Canadian  canals  aronnd  the  falls  in  the  St.  Lawrence  river. 
None  of  these  works  being  nnder  my  charge,  I  know  nothing  of  the  probable 
expense  that  would  be  incurred.  Until  these  improvements  are  made,  it  would 
be  neither  necessary  nor  expedient  to  secure  a  greater  depth  of  water  in  the 
harbors  than  has  heretofore  been  propos(:d. 

There  are  many  of  the  harbors  on  the  lakes  where,  owing  to  the  snudl  vol- 
ume of  water  in  the  streams  forming  them,  it  would  be  inexpedient  to  attempt 
getting  a  greater  draught  than  now  obtains,  as  it  could  not  be  maintained  without 
constant  dredging. 

I  beg  leave  respectfully  to  submit  the  following  in  regard  to  the  several  har- 
bors for  which  I  have  been  called  on  to  make  estimates  : 

Superior  City, — The  additional  length  required  to  carry  the  proposed  piers 
to  the  depth  of  fourteen  feet  would  not  exceed  two  hundred  feet  on  each  pier, 
and  the  additional  expanse  would  not  probably  exceed  $35,000.  The  water  in 
the  St.  Louis  river,  which  forms  the  harbor,  is  abundant  to  maintain  the  depth 
proposed. 

Ontonagon, — The  stream  is  not  believed  to  be  sufficient  to  preserve  the  ad- 
ditional depth  even  if  the  piers  were  carried  out. 

Engle  harbor, — The  estimate  submitted  was  for  the  depth  of  water  in  the 
channel  of  fourteen  feet.  This  was  considered  necessary  to  enable  vessels  draw- 
ing twelve  feet  to  enter  when  there  was  any  sea  running,  the  entrance  being 
exposed  and  the  bottom  rock.  To  give  the  same  facilities  if  vessels  drawing 
fourteen  feet  were  used,  there  should  not  be  less  than  sixteen  feet  in  the  en- 
trance. This  would  treble  the  amount  of  rock  excavation,  and  involve  an  ad- 
ditional expense  of  not  less  than  $292,032. 

Lac  La  Belle, — The  harbor  at  this  place  is  a  small  interior  lake  in  which  Ib 
ample  depth  of  wafer.  The  improvement  is  a  canal  connecting  this  with  Lake 
Superior  and  piers  to  protect  the  entrance.  These  piers  were  to  be  carried  to 
sixteen  feet  of  water;  it  is  not  probable  that  they  have  been  founded  sufficiently 
deep  to  admit  of  dredging  between  them  to  the  depth  proposed,  nor  is  it  at 
all  probable  that  the  flow  of  water  from  the  poud  would  be  sufficient  to  main- 
tain a  depth  of  water  in  the  diannel  of  over  twelve  feet.  It  would  be  neces- 
sary to* have  additional  data  in  regard  to  the  amjuut  of  discharge  before  the  ex- 
pediency of  attempting  to  get  greater  depth  in  the  channel  could  be  determined 
upon.  The  proposed  improvement  if  made  would  probably  cost  $250,000,  if 
it  should  become  necessary  to  rebuild  the  piers. 

Marquette, — The  proposed  improvement  at  this  point  consists  of  a  break- 
water to  afford  shelter  from  the  force  of  the  lake  waves.  The  depth  of  water 
behind  this  proposed  breakwater  being  greater  than  fourteen  feet,  no  additional 
expense  would  be  incurred. 

Au  Sable  river.  Lake  Huron, — The  stream  is  not  sufficient  to  maintain  a 
greater  depth  than  that  which  has  been  proposed. 
Very  respectfully,  your  obedient  servant, 

W.  F.  RAYNOLDS, 
Brevet  Colonel  V,  S,  A.,  Major  Engineers. 

Major  General  A.  A.  Humphreys, 

Chief  of  Engineers  U.  S.  A»,  Wtuhington,  D.  C, 


Boston,  February  13,  1867. 

Sir  :  In  compliance  with  request  contained  in  department  letter  of  Ist  instant, 
to  report  my  views  as  to  the  necessity  or  expediency  of  increafling  the  depth  of 
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the  lake  harbors  under  my  charge,  so  as  to  admit  vessels  of  fourteen  feet  draught 
of  water,  I  have  the  honor  to  report  as  follows : 

These  harbors  are  Os^wego,  Great  Sodns  and  Little  Sodus,  N.  Y.  All  the  in- 
formation which  I  have  obtained  up  to  this  time  leads  me  to  believe  that  a  dc»pth 
of  twelve  feet  has  been  heretofore  considered  ample.  Of  course  a  harbor  which 
will  admit  a  draught  of  fourteen  feet  is  better  than  one  of  less  depth,  and  there 
may  be  circumstances  (such  as  the  construction  of  a  ship  canal  around  Niagara 
Falls)  which  would  so  develop  the  lake  commerce  as  to  render  advisable  the 
building  of  larger  vessels  ana  an  increased  depth  of  water  to  accommodate 
them.  But  in  view  of  the  uncertainty  of  further  appropriation  and  the  actual 
condition  of  things,  I  cannot  recommend  that  a  depth  over  twelve  feet  should 
be  attempted  in  the  dredging  intended  with  the  funds  now  available  for 
these  harbors,  and  I  feel  very  doubtful  whether  any  part  of  the  additional 
amounts  recommended  in  my  last  report  (viz :  $60,000  for  Oswego,  $50,000  for 
Little  Sodus,  and  $80,000  for  Great  Sodus)  should  be  used  in  obtaining  a 
greater  depth  thun  twelve  feet.  If,  however,  the  sum  of  $25,000  in  addition  to 
these  amounts  were  granted  this  year  for  each  harbor,  I  should  recommend  that 
the  increased  depth  required  for  fourteen  feet  draught  be  now  given. 
Very  respectfully,  sir,  your  obedient  servant, 

C.  E.  RLUNT, 
Major  Engineers,  Brevet  Lieut,  Colonel  U,  S.  Army, 

General  A.  A.  Humphrkvs, 

Chief  Engineer  IL  S.  Army,  Washington  City» 


MiLWAUKBB,  Wisconsin, 

February  6,  1867. 

Gbnbral  :  I  have  the  honor  to  acknowledge  the  receipt  of  engineer  depart* 
ment  circular  dated  February  1,  1867,  asking  for  a  report  upon  the  expediency 
of  increasing  the  depth  of  the  harbors  on  Lake  Michigan  so  as  to  admit  vessels 
of  fourteen  feet  draught. 

My  opinion  is  that,  as  a  general  rule,  the  principal  harbors  on  Lake  Michigan 
should  be  deepened  so  as  to  admit  vessels  drawing  fourteen  feet  of  water. 

Vessels,  generally  propellers,  drawing,  when  loaded,  thirteen  feet,  have  en- 
tered and  gone  oat  of  the  harbors  of  Chicago  aud  Milwaukee  during  the  year 
1866,  and  at  Racine,  during  the  same  period,  a  line  of  propellers  drawing  twelve 
and  one-half  feet  have  entered  and  left. 

The  commerce  on  this  lake  has  increased  immensely  during  the  past  few 
years,  far  beyond  the  most  sanguine  expectations  of  twenty  years  ago,  when 
twelve  feet  of  water  was  the  usual  depth  selected. 

This  incr^^ase  has  augmented  the  number  of  vessels  employed,  and  enlarged 
the  size  until  a  draught  of  twelve  feet  is  not  uncommon. 

This  increase  in  size  is  due  to  the  immense  grain  trade  of  this  country,  and 
is  limited  only  by  the  depth  of  the  harbors  and  channels  which  are  used  by  the 
carriers. 

As  an  evidence  of  the  greatness  of  this  carrying  trade,  I  will  state  that  during 
this  year,  1866,  from  the  port  of  Milwaukee  alone  there  were  shipped  by  lake 
vessels  10,939,561  bushels  of  wheat,  (nearly  eleven  millions,)  nearly  500,000 
barr'ls  of  flour,  nearly  500,000  bushels  of  com,  over  one  and  one-half  millions 
of  bushels  of  oats,  and  large  quantities  of  rye  and  barley. 

From  Milwaukee  you  can  easily  judge  what  Chicago  sends  by  the  lake.  Add 
to  these  the  shipments  from  Kacine,  Sheboygan,  and  Manitowoc  on  the  west 
shore,  aud  the  fast  growing  trade,  especially  in  lumber,  from  porta  on  the  east 
shore,  we  see  we  have  a  carrying  trade  that  requires  a  larger  number  of  vessels 
and  of  a  larger  size. 

17  w ^Vol.  ii 
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Onr  barbora  ebonld  conform  to  tbe  DeceBsities  of  tbe  case,  and  if  practicable, 
at  a  slight  addition  to  their  cost,  be  deepened  to  at  least  fourteen  ft^et.  Tiie 
limit  to  the  draught  of  vessels  sailing  to  and  from  Milwaukee  and  Chicago  will 
be  governed  at  all  times  by  the  depth  of  water  in  the  channel  through  the  St. 
Clair  flats.  As  this  channel  is  deepened,  so  will  the  grain  vessels  to  and  from 
these  two  harbors  be  increased  in  size,  and  a  deepening  of  the  harbors  required. 

We  will  now  consider  the  deepening  of  the  harbors  on  Lake  Michigan  in- 
trusted to  my  charge : 

1.  Aux  Bees  Scies. — Examining  the  map  of  this  harbor  furnished  by  General 
Cram,  wilh  his  repoit  and  plan  in  1864,  we  notice  a  bar  with  a  depth  of  twelve 
feet  upon  it,  running  parallel  to  and  distant  about  800  feet  from  the  shore.  The 
width  of  this  bar  is  about  100  feet.  To  improve  this  harbor  so  as  to  admit  ves- 
sels of  fourteen  feet  draught,  we  have  two  plans  before  us — one  to  extend  tbe 

Siers  out  and  over  this  bai*,  and  dredge  the  whole  water-way  to  the  required 
epth  ;  and  the  other  to  extend  the  piers  to  fifteen  feet  of  water,  dredge  between 
the  piers,  and  a  channel  through  the  outer  bar.  Making  no  allowance  for  greater 
depth  than  fourteen  feet,  which  should  be  done  where  the  vessel  actually  draw^ 
fourteen  feet,  but  estimating  only  for  this  depth  of  water  throughout,  the  first 
plan  would  require  an  extension  of  about  1,000  feet  running  of  pier  work,  and 
the  removal  of  about  18,677  cubic  yards  of  earth  and  sand.  The  cost  would 
be  $92,838  50.  The  other  plan  would  require  about  300  feet  of  pier  work,  and 
about  the  same  amount  of  dredging.  The  cost  would  be  about  $34,388  50. 
This  latter  plan  would  be  recommended  by  me.  I  must  here  state  that  the^e 
figures  are  based  on  General  Cram's  map,  and  as  several  years  have  elaps*ed 
since*  this  survey,  I  would  recommend  a  new  examination  to  be  made  of  this 
locality. 

2.  Grand  Haven, — This  harbor  was  discussed  in  my  report  dated  November 
30,  1866.  If  the  south  pier  is  extended  out  the  600  feet  recommended,  the  cur- 
rent of  the  river  will  scour  out  the  channel  to  the  required  depth.  The  probable 
cost  would  be,  in  addition  to  the  present  appropriation,  $40,111  21. 

3.  Black  Lake  harbor. — To  improve  this  harbor,  as  required  above,  would 
require  an  addition  of  2,150  running  feet  of  pier  work  and  23,889  cubic  yards 
of  dredging.  The  cost  of  this  would  be  about  $1 96,469  50  in  addition  to  what 
has  been  asked  for. 

4.  St.  Joseph  harbor, — When  the  improvement  recommended  in  my  report  of 
November  30,  1866,  is  made,  vessels  drawing  fourteen  feet  of  water  can  enter. 
The  amount  asked  for  was  $22,459  84. 

5.  Chicago  harbor, — This  harbor  would  require,  in  addition  to  tbe  present 
improvements  contemplated,  the  removal  of  about  5,000  cubic  yards  of  earth 
and  sand,  costing  about  $2,500. 

6.  Kenosha  harbor. — This  harbor  would  require  an  additional  228  running 
feet  of  pier  work  and  15,704  cubic  yards  of  dredging.  The  cost  of  this  addition 
will  be  about  $26,890. 

7.  Racine  harbor, — ^This  harbor  would  require,  in  addition  to  the  amount  asked 
for  in  my  report  before  referred  to,  the  sum  of  $7,423  50  to  remove  about  14,847 
cubic  yards  of  sand  and  earth  from  the  new  channel. 

8.  Milwaukee  harbor. — This  harbor  has  its  piers  in  fourteen  feet  of  water, 
and,  taking  the  measurement  of  1865  as  a  gu'.de,  there  will  be  required  to  re- 
move about  ]  6,981  cubic  yards  of  earth  and  sand  from  between  the  pier«,  to 
make  a  channel  of  fourteen  feet  throughout.  I  am  confident  that  a  bar  h:i:» 
been  forming  opposite  the  mouth  of  this  harbor  daring  the  past  year,  and  that 
it  will  be  safe  to  double  this  amount  of  dreigiag.  I  would,  therefore,  ask  for 
$17,000  for  this  harbor. 

9.  Sheboygan  harbor — This  harbor  would  require  560  running  feet  of  pier 
work,  in  addition   to   the   present  proposed  improvement,  and  19,447  cubic 
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yards  of  dredging.     The  cost  of  this  additional  improvement  will  amount  to 
$56,483  50 

10.  Manitowoc  harbor, — This  harbor  would  require  128  feet  of  additional 
pier  work,  and  21,333  cubic  yards  of  dredging.  The  cost  of  this  would  amount 
to  $21,354  66. 


RECAPITULATION. 


Amounts  required  to  improve  the  harbor*  on  hake  Michigan  under  the  charge 
of  Major  J.  B.  Wheeler,  corps  of  engineers,  so  that  vessels  may  enter  with  a 
draught  of  fourteen  feet. 


No. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
JO 


Name. 


Anx  Bees  Scies 
Grand  Haven . 
Black  Lake  . . . 
Sl  Joseph  .... 

Chicaffo 

Kenosha 

Racine 

Milwaukee 

Sheboygan  . . . . 
Manitowoc .... 

Total 


Amount 
asked    for. 


$34,388  50 
40,111  21 

196, 469  50 
22,459  84 
2,500  00 
26, 890  00 
7, 423  50 
17, 000  00 
56,483  50 
21,354  66 


425, 080  71 


Remarks. 


Already  asked  for. 
Already  asked  for. 


1  am,  general,  very  respectfully,  your  obedient  servant, 

J.  B.  WHEELER, 

Major  of  Engineers, 
Major  General  A.  A.  Humphreys, 

Corps  of  Engineers,  Chief  of  Engineers  U.S.A.,  Washington,  D,  C, 


APPENDIX  D. 

St.  Paul,  Minn.,  September  14,  1867. 

General  :  I  have  the  honor  to  submit  the  following  report  of  the  operations 
conducted  by  me  for  the  year  ending  June  30,  1867  :  ^ 

I  was  assigned  to  this  field  of  duty  by  order  from  the  engineer  department, 
dated  July  31,  1866.  The  duties  were  the  examination  and  survey  of  the 
Missisdippt  river  and  its  tributaries,  between  the  Falls  of  St.  Anthony  and  the 
Rock  River  rapids,  viz.,  the  Minnesota,  St.  Croix,  Cannon,  Zumbro,  and,  also, 
of  the  Fox  and  Wisconsin,  as  provided  for  in  the  act  making  appropriations 
for  the  repair,  Sec,  of  certain  public  works  of  the  United  States,  approved  June 
23,  1866.  This  act  stipulates  that  the  navigation  shall  be  made  for  vessels 
drawing  four  feet  of  wat^r,  economizing  the  water  by  dams,  locks,  sluice-ways, 
and  all  other  means  calculated  to  insure  the  passage  of  steamers  of  four  feet 
draught  at  all  navigable  seasons.  The  subject  of  constructing  railroad  bridges 
across  the  Mississippi  river  between  St.  Paul  and  St.  Louis,  at  such  places,  and 
upon  such  plans  of  construction,  as  will  offer  the  least  impediment  to  the  navi- 
gation of  the  river,  was  also  confided  to  me.  A  report  on  these  matters  was 
required,  by  the  act  before  named,  in  time  to  be  laid  before  Congress  at  its  next 
Bessioa. 

These  duties  were  immediately  entered  upon  by  me,  and  a  preliminary  report, 
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as  complete  as  coald  be  made  at  the  time,  was  rendered  to  the  engineer  depart- 
ment under  date  of  January  21,  1867.  This,  with  the  report  of  the  Chief  of 
Engineers,  was  printed  as  H.  Ex.  Doc.  No.  58,  39th  Congress,  2d  session. 

As  probably  always  occurs  in  such  hastily  prepared  and  hastily  copied  and 
printed  reports,  some  serious  errors  appear  in  the  printed  copy,  so  as  to  make  it 
a  somewhat  unreliable  reference  for  the  information  designed  to  be  conveyed. 
Thus,  at  the  bottom  of  page  26, 1  am  made  to  speak  of  "  encouraging  the  water,'' 
when  I  said  *<  concentrating  the  water."  At  the  bottom  of  page  22,  the  print 
is  "17,000  cubic  yards,"  and  "2,300  cubic  yards."  It  was  meant  to  read 
17,000  cubic  yj-e^  per  sec,  and  2,300  Jeet  per  sec.  The  diagram  on  page  69 
was  reduced  one-half  (^)  its  linear  scale  in  the  publication,  but  the  scale  is 
given  in  the  text  as  it  was  on  the  original.  Numerous  other  corrections  might 
be  made,  but  these  will  suffice  to  put  any  one  on  their  guard  in  consulting  the 
printed  document. 

I  will  here  repeat  the  estimates  submitted  by  me  which  were  approved  by  the 
Chief  of  Engineers : 

1. — For  improvement  of  the  Mississippi  river. 

For  lock  and  dam  at  Meeker's  island S235,  665  00 

For  building  and  operating  two  dredges  and  snag-boats 96;  000  DO 

For  experimental  dam  at  Prescott  island 5,  000  00 

For  experimental  dam  at  Wacouta  channel. , 3, 000  00 

For  experimental  beacons 800  00 

Total  first  year 340,  465  00 


2. — For  improvement  of  the  Minnesota  river. 

From  Yellow  Medicine  to  its  mouth,  by  dams  and  locks  giving  four 
feet  water,  two  hundred  and  thirty-seven  (237)  miles,  as  follows : 

Yellow  Medicine  to  Fort  Ridgely,  60  miles S250, 000  00 

Fort  Ridgely  to  Mankato,  73  J  miles 235,  000  00 

Mankato  to  Upper  Le  Sueur,  31^  miles 160,  000  00 

Upper  Le  Sueur  to  foot  of  Little  rapids,  39^  miles ....  126,  000  00 

Little  rapids  to  Mendota,  31^  miles 4,  500  00 

Total 775,500  00 

A  desirable  improvement  by  the  following,  securing  two  or  three  feet  watert 
was  estimated  as  follows : 

For  removing  snags  and  boulders  throughout •  $37, 000  00 

For  dam  and  lock  at  Little  Falls 60,  000  00 

For  expense  annually  of  scraper  and  dredge  boat 20,  000  00 

Total  for  Minnesota  river,  giving  2  to  3  feet  draught 117, 000  00 


For  improving  the  Wisconsin  river. 

For  constructing  dredge  and  snag-boat $25, 000  00 

For  operating  same  for  one  year 15,  000  00 

Total. 40,  000  00 
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For  additional  surveys. 

For  MifisisRippi,  above  Falls  of  St.  Anthony    $7,  500  00 

For  Missiaeippi,  between  Falls  of  St.  Anthony  and  Rock  Island 

rapids 35,  000  00 

For  tLe  Wisconsin  river 7,  500  00 


ToUl 50,  000  00 


By  the  act  approved  March  2,  1867,  appropriations  were  made  as  follows: 

1. — For  the  Mississippi  river. 
For  buildiDg  and  operating  two  dredge  and  snag-boats $96,  000  00 

2. — For  the  Wisconsin  river. 
For  building  and  operating  one  dredge  and  snag-boat $40,  000  00 

3. — For  the  Minnesota  river. 
For  removing  snags  and  boulders  throughout $37,  000  00 

No  special  appropriation  was  made  for  the  surveys  estimated  for,  but  a  gen- 
eral appropriation  in  its  stead  of  $125,000  for  examination  and  survey  of  west- 
era  and  northwestern  rivers,  and  section  tive  (5)  of  this  act  directed  the  surveys 
above  estimated  for  and  numerous  others  to  be  made  out  of  this  amount.  The 
letter  to  me  from  the  Chief  of  Engineers,  of  May  16,  1867,  set  apart  the  liberal 
allowance  of  $40,000  of  this  appropriation  for  surveys  and  examinations  under 
my  charge. 

The  full  amount  of  my  estimate,  $50,000,  could  not  then  be  promised,  in 
view  of  other  surveys  of  great  importance  required  to  be  done  by  this  appro- 
priation. The  amount  allotted  to  me,  $40,000,  has  proved  a^  much  as  I  could 
advantageously  make  use  of  this  season,  which  has  been  one  exceedingly  unfa- 
vorable for  surveys  on  the  upper  Mississippi,  on  account  of  high  water. 

I  will  now  resume  the  report  of  operations  since  the  date  of  the  published 
preliminary  report,  dated  January  21,  1867. 

Owing  to  want  of  means,  the  parties  engaged  in  office  work  were  reduced 
soon  after,  as  fast  as  the  maps  were  placed  ia  condition  to  easily  be  completed 
by  others  hereafter.  Two  assistants  had,  however,  to  be  kept  continuously  on 
the  Minnesota  survey,  and  five  on  the  Mississippi  surveys,  ^y  orders  from  the 
engineer  department  of  March  22,  subsequently  modified  by  one  of  March  26, 
I  Wiis  made  a  member  of  the  board  on  the  improvement  of  the  Des  Moines 
rapids,  to  meet  at  Keokuk,  April  15,  1867.  I  was  engaged  personally  on  this 
duty  until  May  15.  After  this,  by  authority,  I  visited  St.  Louis  and  Gincinnati» 
to  examine  steamboats,  with  a  view  to  procuring  a  suitable  one  for  dredging  and 
suagging  on  the  upper  Mississippi  and  Wisconsin  rivers. 

1  returned  to  St.  Paul  on  the  9th  of  June.  At  this  time  the  Mississippi  river 
vas,  at  this  place,  thirteen  and  a  half  feet  above  low  water,  and  rising  rapidly. 
It  continued  to  rise  till  June  14,  being  then  fifteen  and  a  quarter  feet  above 
low  water.  By  June  23  it  had  fallen  to  twelve  feet  above  low  w^er. 
It  then  began  to  rise  again,  and  on  June  30  was  sixteen  feet  above  low 
water.  On  the  9th  of  June  the  Wisconsin  river,  at  Portage,  was  five  feet  above 
low  water.  It  continued  to  fall  throughout  the  rest  of  this  month,  being  at  its 
close  two  and  a  half  feet  above  low  water.  So  far,  all  the  streams  were  too 
bi^h  to  carry  on  advantageously  any  surveys  other  than  gauging  them,  and  this 
Was  begun  at  once.  ' 

The  preparation  of  drawings  and  specifications  for  difiPerent  kinds  of  boats 
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required  was  also  urged  forward.  Ou  the  22d  of  June  an  advertisement  was 
made  for  proposals — first,  for  selling  to  the  United  States  steamboats  to  be  used 
in  scraping  the  sand-bars ;  second,  for  wrecking  the  steamer  Northern  Light;  and, 
third,  for  removing  snags  and  boulders  from  the  Minnesota  river — as  it  had 
become  obvious  that  we  should  not  be  able  to  do  anything  this  season  with  boats 
of  our  own  construction,  and  it  was  hoped  private  parties  might  be  able  to  per- 
form the  work  advantageously  to  the  public  with  means  already  provided.  A 
favorable  contract  for  removing  suags  and  boulders  from  the  Minnesota  was  ulti- 
mately made  with  Sanford  A.  Hooper,  of  Belle  Plains. 

The  results  of  further  operations  do  not  come  within  the  fiscal  year  ending 
June  30,  and  as  my  time  now,  in  this  most  active  period,  does  not  allow  for  a 
full  report  thereon,  and  as  the  results  themselves  will  not  be  fully  determined  till 
the  close  of  the  season,  I  deem  it  best  to  defer  any  further  report  of  operations 
till  then. 

All  the  works  in  my  charge  are  being  urged  forward  with  all  the  speed  con> 
sistent  with  accuracy  and  due  regard  for  economy. 

The  surveys  on  the  Mississippi  and  Wisconsin  are  progressing,  and  oa  the 
latter  will  be  completed  this  season. 

The  following  table  gives  the  expenditures  made  by  me  from  appropriation  for 
examination  and  survey  of  western  and  northwestern  rivers,  for  the  year  ending 
June  30,  1867: 


Applied  to— 

3d  quarter, 
1866. 

4  th  quarter, 
1866. 

Ist  quarter, 
1867. 

2d  quarter, 
1867. 

TotaL 

Mississippi  river 

Minnesota  river 

Cannoii  river -... 

$2,915  81 
339  25 
128  59 

$14,504  29 

3,654  22 

1,019  80 

622  50 

1,060  14 

(5, 406  03 

1,034  55 

144  37 

192  50 

452  31 

$3,901  61 
990  40 

126,727  74 
6,018  42 
1.292  76 

Zumbro  river 

815  00 

¥ox    and    Wisconsin 
rivers 

1,512  4.5 

St.  Croix  river. . ...... 

Grand  total 

36,366  37 

The  season's  work  will,  it  is  believed,  enable  as  to  complete  the  report  on  the 
subject  of  bridging  the  Mississippi  between  St.  Paul  and  St.  Louis,  and  the  deter- 
mination of  a  definite  plan  for  improving  the  Wisconsin  and  parts  of  the  Missis- 
sippi river. 

independent,  however,  of  these  plans,  to  be  submitted  in  a  future  report,  I 
deem  it  exceedingly  desirable  to  have  the  following  amounts  appropriated  for 
continuiog  the  works  next  year : 

First,  for  continuing  the  survey  of  the  Mississippi  river  above  Rock 

island $50,  000 

Second,  operating  two  (2)  snag  and  scraper  boats  on  Mississippi  river  36,  000 

Third,  experimental  dam  at  Prescott    ^ 5.  000 

Fourth,  experimental  dam  to  deepen  Wacouta  chute 5,  000 

Fifth,  dam  and  lock  at  Little  falls,  Minnesota  river   60,  000 

Sixth,  dam  and  lock  at  Meeker's  island,  Mississippi  river 235,  665 

The  first  item,  of  $50,000  for  surveys  on  the  Mississippi,  is  very  necessary. 
A  thorough  knowledge  of  the  shifting  sand-bars  will  require,  for  several  year», 
a  special  survey  to  be  repeated  over  the  bad  shoals,  sucn  as  those  at  the  month 
of  the  Chippewa  river,  so  that  the  changes  can  be  compared — the  proper  method 
devised  for  overcoming  the  difficulties  navigation  now  experiences.  Besides 
these  repetitions,  two  more  years  of  favorable  stages  will  enable  us  to  extend  the 


SEPORT   OF  THB   8ECRBTABY  OF  WAB. 


263 


anrvey  throaglioat  the  whole  of  the  shoal  river,  and  the  boats  and  other  material 
now  on  hand  will  enable  us  to  much  increase  the  work  done,  with  the  same 
expt^nditure  as  heretofore 

The  second  item,  for  operating  snag  and  scraper  boats,  will  have  to  be  pro- 
vided in  advance  annnally,  if  the  method  succeeds  in  producing  the  desired 
result.  But  it  is  probable  that  the  full  amount  will  only  be  required  in  extreme 
low  water  years,  so  that  there  will  not  be  another  amount  required  far  the  year 
succeeding  a  high- water  season,  afber  the  plan  is  fairly  in  operation 

The  third  and  fourth  items,  for  experimental  dams  at  the  head  of  Frescott 
island  and  Wacouta  chute,  are  specially  desirable,  as  affording  a  test  of  this 
method  of  improvement  applied  to  the  upper  Mississippi.  I  much  regret  that 
these  M mounts  were  not  appropriated  as  estimated  for  last  year,  so  that,  by  the 
end  of  the  season,  the  result  would  be  known  to  guide  me  in  adopting  a  final 
report.  The  fifth  item,  $6U,000,  for  dam  and  lock  at  Little  falls,  on  the  Minne- 
sota, 18  for  an  improvement  demanded  beyond  any  question;  the  benefit  of  the 
amount  appropriated  for  removing  the  snags  and  boulders  will  be  very  imper- 
fectly realized,  unless  the  falls  are  also  made  navigable. 

The  sixth  item  is  called  for  by  the  same  reasons  mentioned  in  the  printed 
report,  to  which  an  item  of  such  importance  will  render  it  worth  while  to  refer. 

The  following  table  contains  the  names  of  the  different  rivers,  the  collection 
districts  in  which  they  are  located,  the  nearest  ports  of  entry,  and  the  amount  of 
revenue  collected  during  the  last  fiscal  year.  I  give  them  as  required  by  instruc- 
tions, but  not  as  an  indication  of  the  value  of  the  commerce  benefited  by  the 
improvements  proposed  : 


Work. 

1 

Collection  district. 

Nearest  port  of  entry. 

Revenue  collected. 

Minnesota  river. ...... 

Minnesota  ......... 

Saint  Paul "^ 

Cannon  river......... 

Minnesota 

Saint  Paul 

Zumbro  river 

Minnesota  ......... 

Saint  Paul f 

|30, 137  32 

Migsissippi  river 

MiMissippi  river 

MisMissippi  river 

Wisconsin  river  .-..-. 

Minnesota  ......... 

Saint  Paul J 

Galena 

Galena.  Illinois 

9,950  71 

Dubuque  .......... 

Dubuque,  Iowa 

Galena.  Illinois ......... 

5, 141  62 

Galena  ............ 

9, 950  71 

Fox  river  ............ 

Milwaukee 

Depere,    Southport,    Ra- 
cine and  Sheboygan. . . 

83,815  19 

Respectfully  submitted : 

G.  K.  WARREN, 

Major  Engineers^  Brevet  Major  General  U,  S.  A, 
Brevet  Major  General  A.  A.  Humphrrys, 

Chief  of  Engineers  f  U.S.A. 


Treasury  Department,  September  25,  1867. 

Sir  :  Your  letter  of  tbe  16tb  instant,  requesting  **  information  as  to  the  amount 
of  revenue  collected  at  the  following  ports  of  entry,  for  the  fiscal  year  ending 
June  30,  1867,  viz.,  Dubuque,  Iowa;  Galena,  Illinois,  and  Green  Bay,  Wis- 
cunsin,"  has  been  received. 

In  answer  thereto,  I  would  call  your  attention  to  an  extract  of  a  report  made 
by  the  Commissioner  of  Customs,  to  whom  your  letter  was  referred,  and  who 
reports  "that  the  amount  of  revenues  collected  at  Dubuque  during  the  time 
specified  was  $5,141  62,  and  at  Galena  $9»950  71.  Green  Bay,  Wisconsin,  is  a 
port  of  entry  of  the  collection  district  of  Milwaukee,  and  no  separate  return  of 
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revenue  collected  there  exists  in  this  office.     The  amount  collected  in  the  district 
of  Milwaukee,  which  iuclndes  Green  Bay,  Southport,  Bacine,  Sheboygan,  and 
Depere,  ports  of  entry,  was  $83,815  19." 
I  am,  very  reBpectfuUy, 

J.  F.  HARTLEY, 

Assistant  Secretary. 
G.  K.  Warrkn, 

Majar  of  Eng's  and  Bvt.  Major  Gen.  IL  S.  A.y  St.  Paul,  Minn. 


APPENDIX  E. 

United  States  Engineer's  Office, 

Davenport,  lotaa,  September  10,  1867. 

General  :  I  have  the  honor  to  make  the  following  report  in  reference  to  the 
works  under  my  charge,  as  required  by  engineer  circular  No.  11,  dated  Wash- 
ington, June  10,  18G7. 

IMPROVEMENT   OF   THE   DES   MOINES    RAPIDS   OP   THE   MISSISSIPPI    RIVER. 

Result  of  resurvey,  with  plan  adopted  and  items  of  expenditure  under  that 
plan. — Having  been  asaigned  to  the  duty  of  superintending  the  improvement  of 
the  Des  Moines  rapids,  by  Special  Orders  No.  379,  dated  Adjutant  General's 
office,  August  3,  1866,  I  proceeded  without  delay  to  Keokuk,  Iowa,  and  after  a 
careful  examination  of  the  rapids,  together  with  the  reports  and  surveys  which 
had  been  pre^nously  made  with  a  view  to  the  improvement  of  navigation,  I  de- 
termined to  make  a. careful  resurvey  of  the  rapids,  together  with  a  section  of  the 
river  above  and  below  the  same,  and  to  consider  not  only  the  old  plan  of 
improvement,  but  every  other  one  which  might  seem  worthy  of  attention.  The 
results  of  this  resurvey,  together  with  the  details  of  the  plan  based  thereupon, 
were  communicated  to  the  bureau  in  my  report  of  January  1,  1867. 

It  will  be  remembered  that  the  original  plan  of  improvement  contemplated 
widening,  deepening,  and  in  some  degree  straightening  the  original  channel,  by 
excavating  the  rock  from  the  bed  of  the  river  at  such  points  as  required  it. 
This  plan  was,  after  careful  investigation,  rejected  as  involving  too  much  ex 
pense,  requiring  too  long  a  time  to  complete,  and  failing  when  finished  to  give 
an  adequate  improvement.  In  lieu  thereof  I  recommended  the  construction  of 
a  lateral  navigation  canal,  extending  along  the  Iowa  shore  from  Keokuk  to  the 
village  of  Nashville,  a  distance  of  seven  and  six-tenths  miles,  and  that  the  im- 
provement should  be  completed  to  Montrose  by  making  a  thorough  cut,  two 
hundred  feet  wide  and  five  (or  six)  feet  deep,  along  the  natural  channel  at  the 
upper  chain.  This  plan  I  became  convinced  would  give  the  best,  cheapest,  and 
simplest  improvement,  all  things  being  considered,  that  could  be  devised,  and 
could  be  much  more  readily  carried  into  execution  than  any  other.  In  view  of 
the  great  importance  of  the  work,  and  the  necessity  of  its  being  as  permanent  as 
possible,  I  recommended  that  the  canal  should  be  made  three  hundred  feet  wide 
in  both  excavation  and  embankment,  and  five  (or  six)  feet  deep  at  extreme  low 
water ;  that  there  should  be  two  lift-locks  and  one  guard-lock,  each  three  hun- 
dred and  fifty  feet  long  between  the  gates  and  eighty  feet  wide  at  the  top;  that 
the  embankment  should  be  made  twenty  feet  wide  on  top,  be  riarried  up  to  four 
feet  above  the  highest  known  flood,  and  be  covered  outside,  inside,  and  on  the 
top  with  well-constructed  rip-rap  of  broken  stone. 

My  report  was  duly  transmitted  to  the  House  of  Representatives  by  the  Chief 
Engineer  of  the  army,  accompanied  by  a  letter  dated  February  5,  1867,  and, 
after  having  been  considered  in  the  Committee  on  Commerce,  provision  was  made 
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in  the  general  appropriation  bill  for  carrying  the  plan  into  ezecntion.  Objec* 
tiond  were  offered  to  the  plan  in  the  Senate,  which  resulted  after  debate  in  the 
rejection  of  the  item  making  the  appropriarion  called  for,  and  substituting 
therefor  the  sum  of  $500,000  "  for  improving  navigation  at  Des  Moines  or 
lower  rapids,  according  to  such  plan  as  the  Secretary  of  War  shall,  on  the  re- 
port of  a  board  of  engineers,  approve."  Accordingly,  on  the  22d  of  March, 
1867,  the  Chief  of  Engineers  issued  an  order  by  the  authority  of  the  Secretary 
of  War,  convening  a  board  of  en<]^ineers  to  meet  at  Keokuk,  Iowa,  to  consist  of 
Brevet  Brigadier  General  T.  J.  Gram,  corps  of  engineers  ;  Brevet  Colonel  John 
N.  Macomb,  lieutenant  colonel  of  engineers ;  Brevet  Major  General  J.  H.  Wil- 
son, lieutenant  colonel  thirty-fifth  infantry;  Brevet  Major  General  G.  K.  War- 
ren, major  of  engineers  ;  Mr.  W.  Milnor  Eoberts,  superintending  engineer  Ohio 
river  improvements,  with  Brevet  Lieutenant  Colonel  P.  0.  Hains,  captain  of  engi- 
neers, as  recorder.  The  subject  of  the  improvement  of  the  Des  Moines  rapids  was 
committed  to  the  board  ''  without  restrictions/'  The  board  met  at  Keokuk, 
Iowa,  on  the  16th  of  April,  adjourned  to  Davenport,  Iowa,  on  the  30th  of  April, 
and  continued  in  session  till  the  13th  of  May.  All  the  maps  and  plans  which  I 
had  prepared,  together  with  the  reports  of  the  previous  surveys,  were  laid  be- 
fore the  board,  and,  after  a  careful  and  exhaustive  consideration  of  the  entire 
subject  in  all  its  aspects,  they  recommended  the  plan  which  I  had  adopted,  making 
no  changes  except  in  details,  and  fixing  one  point  which  I  had  left  open  for  the 
decision  of  the  bureau.  The  general  arrangement  and  location  of  the  canal  are 
left  as  suggested  in  my  report  of  January  1,  but  the  embankment  is  reduced  to 
ten  feet  iu  width  on  the  top,  with  a  rip-rap  covering  two  feet  thick,  and  is  to  be 
carried  only  two  feet  above  extreme  high  water,  instead  of  four  feet.  The  prism 
of  the  canal  is  left  at  300  feet  wide  in  embankment,  but  reduced  to  250  feet  in 
excavation ;  the  minimum  depth  of  water  is  fixed  at  five  feet,  maximum  depth 
eight  feet. 

It  will  be  observed  that  while  these  changes  are  all  of  a  character  to  decrease 
the  cost  of  the  improvement,  they  diminish  its  strength  and  capacity  in  a  like 
degree.  Iu  these  matters  I  have  deferred  to  the  greater  experience  and  observa- 
tion of  a  majority  of  the  board,  without  entirely  yielding  my  convictions  on  all 
the  points  involved. 

The  conclusions  and  recommendations  of  the  board  having  been  concurred  in 
by  the  engineer  department,  were  submitted  to  the  Secretary  of  War,  and 
having  received  his  approval,  I  was  instructed,  July  19,  1867,  "  to  proceed  at 
once  to  carry  out  the  plan  of  improvement  reported  by  the  board.'* 

In  pursuance  of  these  instructions,  I  advertised  for  proposals  for  excavating 
the  prism  and  building  the  erabankmsnt  of  the  canal,  to  be  opened  September  4. 
This  part  of  the  impiovement  was  selected,  after  conferring  with  the  board  of 
engineers,  as  the  first  to  be  commenced,  for  the  reason  that  the  embankment, 
being  throughout  most  of  its  length  in  the  river,  will  require  a  more  uncertain 
length  of  time  for  its  completion,  and  will  involve  greater  risk  of  being  delayed, 
than  the  locks.  After  partial  completion  it  will  afford  the  means  of  pro- 
tecting the  locks  from  interruption  or  damage  by  high  water  or  ice.  In  addition 
to  this  being  all  "  section  worK,"  it  will  require  no  contract  for  "  materials,"  and 
only  one  for  labor  ;  whereas,  if  the  present  oppressive  laws  governing  contracts 
should  be  strictly  adhered  to,  the  locks  would  require  contracts  for  masonry, 
carpentry,  and  smith-work,  as  well  as  for  several  different  classes  of  materials. 
Finally,  it  will  be  seen  hereafter  that  the  $700,000  already  appropriated  will 
complete  nearly  the  entire  embankment,  leaving  only  the  locks  and  the  channel 
improvement  at  the  "  upper  chain"  to  be  provided  for  by  future  appropriations. 

The  resurvey  of  the  Des  Moines  rapids  was  paid  for  out  of  the  appropriation 
"for  the  examination  and  survey  of  western  and  northwestern  rivers,"  and  cost 
iS.059  67. 

In  carrying  into  execution  the  plan  of  improvement  adopted,  $3,993  50 
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bad  been  expended  on  tbe  Ist  of  September  for  tbe  purpose  of  paying  conttn* 
gencies  of  engineering  and  civil  engineer  aBsistants  engaged  in  laying  out  and 
preparing  the  work  for  tbe  contractors.  This  is  charged  to  the  appropriation 
"  for  the  improvement  of  tbe  Des  Moines  or  lower  rapids  of  the  Mississippi 
river." 

The  excavation  and  embankment,  together  with  the  'items  connected  there- 
with, in  tbe  report  of  tbe  board  of  engineers  dated  July  20,  1867,  are  estimated 
to  cost  Si,150,3<53;  but  it  will  be  seen  from  the  abstract  of  proposals  herewith 
that  this  work  will  be  contracted  for  at  a  saving  on  the  estimates  of  $438,694. 
Without  making  a  corresponding  reduction  in  the  cost  of  the  locks  and  channel 
improvements,  it  is  estimated  that  $1,479,647  will  be  required  for  the  entire  and 
permanent  completion  of  the  work  in  accordance  with  the  plans  adopted,  namely: 
for  contingencies  in  the  completion  of  the  embankment  and  excavation,  Si 00,000; 
for  the  locks,  gates,  and  channel  improvement,  81,379,647,  of  which  SU200,000 
can  be  profitably  expended  on  the  work  during  the  fiscal  year  ending  June  30, 
1869,  exclusive  of  the  sum  already  appropriated.  But  the  entire  improvement 
can  be  economically  finished  by  the  Ist  of  November,  1869,  and  hence  I  feel  it  my 
duty  to  respectfully  recommend  that  the  total  sum  requisite,  namely,  81,479,647, 
shall  be  appropriated  at  the  next  session  of  Congress.  This  will  result  in  an  actual 
saving  of  money  to  the  government,  and  will  not  necessitate  drawing  money  any 
more  rapidly  from  the  treasury  than  if  it  were  provided  for  by  two  or  more  ap- 
pi*opriations. 

This  work  is  •situated  in  tbe  first  collection  district  of  Iowa,  250  miles  from 
Chicago,  the  nearest  port  of  entry,  and  208  miles  from  St.  Louis,  the  nearest 
port  of  delivery. 

During  the  fiscal  year  ending  June  30,  1867,  $547,558  80  were  collected  at 
Chicago  on  customs;  $18,935  38  were  received  as  emolument  fees;  640  ves- 
sels, with  a  registered  capacity  of  93,964  tons,  are  reported  as  owned  in  the 
district ;  11,374  arrived  at  that  port,  and  1 1,497  cleared  from  it,  during  the  year. 

At  St.  Louis  the  receipts  on  customs  during  the  fiscal  year  ending  June  30, 
1867,  were  as  follows  : 

Duties  on  imports $967,  597  33 

Tonnage  duties 31,  529  61 

Tonnage  tax,  &c 14, 167  78 

Hospital  duties 8,  721  46 

Total 1,  022,  016  18 


Two  hundred  and  one  steamboats  are  reported  as  belonging  to  the  port,  with 
a  registered  capacity  of  89,515  tons,  and  81  barges,  flats,  &c.,  of  15,790  tons. 

The  secretary  of  the  Chicago  Board  of  Trade,  in  his  ninth  annual  report, 
showing  the  trade  and  commerce  of  that  city  for  the  year  ending  March  31« 
1867,  states  the  shipment  of  flour  (reduced  to  wheat)  and  grain  to  have  been 
66.736.660  bushels,  an  increase  over  the  year  1865-'66  of  13,524.436  bushels, 
and  10,252,550  bushels  over  and  above  the  shipments  of  any  other  year  in  the 
history  of  Chicago ;  also  that  672,769  head  of  hogs  and  25,998  head  of  cattle 
were  packed  at  that  place.  The  receipts  of  lumber  were  730,057,168  feet  of 
lath,  123,992,400  pieces,  and  400,125,250  shingles,  showing  an  increase  over 
the  preceding  year  of  82,901,434  feet  of  lumber,  57,897,300  pieces  of  lath»  and 
89,227,900  shingles. 

For  a  detailed  statement  of  the  amount  of  commerce  and  navigation  whicb 
would  be  benefited  by  this  improvement,  I  respectfully  refer  to  my  report  of 
January  1,  since  which  time  I  have  gathered  no  new  statistics. 

An  abstract  of  the  proposals  for  the  "section  work  "  (opened  on  the  4th  in- 
stant) is  forwarded  herewith,  from  which  it  will  be  seen  that  Messrs.  William 
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Hetinogan  &  Son,  of  Mt.  Vernon,  Ohio,  are  the  lowest  bidders,  and  William 
Armstrong  &  Co.,  of  Philadelphia  and  Keokuk,  are  the  next  in  order.  The 
contract  not  having  been  entered  into  yet,  no  "  abstract  of  contracts  *'  can  be 
f(»rwarded  at  this  time.  Specifications  of  the  section  work  are  submitted  here- 
with. 

ROCK  ISLAND  RAPIDS  OF  THE  MISSISSIPPI  RIVBR. 

In  my  report  of  January  1,  1867,  I  made  a  detailed  statement  of  the  results 
of  the  resurvey  of  these  rapids,  and  the  plan  adopted  for  their  improvement. 
It  will  be  remembered  that  in  an  extent  of  fourteen  miles  they  afford  eleven  miles 
of  good  navigation,  and  that  only  three  miles  are  dangerous  or  difficult  to  pass 
during  the  low  water  stages.  The  river  bed  itself,  being  much  narrower  than  at 
the  lower  rapids,  and  the  fall  of  twenty-two  feet  being  distributed  nearly  equally 
over  a  distance  of  fourteen  miles,  it  was  determined  to  adhere  to  the  original 
plan  of  excavating  and  straightening  the  natural  channel.  This  plan,  involving 
the  removal  of  about  57,500  cubic  yards,  received  the  approval  of  the  engi- 
neer department,  and  Congress  made  an  appropriation  of  $200,000,  which,  with 
the  $100,000  previously  appropriated,  but  unexpended,  gave  the  sum  of  8300,000 
for  the  prosecution  of  the  improvement  Accordingly,  on  the  10th  of  April  I 
was  directed  by  engineer  letter  to  invite  proposals  for  doing  the  work.  This  was 
done  immediately,  and  on  the  5th  of  June  following  a  letting  was  made  at  which 
Charles  G.  Case  &  Co.,  of  Fulton,  New  York,  were  found  to  be  the  lowest 
responsible  bidders.  In  pursuance  of  instructions  from  the  engineer  department, 
dated  June  12,  1867,  a  contract  was  made  with  them  on  the  2Sth  of  June,  by 
which  they  are  bound  to  begin  the  work  one  month  after  the  date  of  contract, 
or  as  soon  thereafter  as  the  water  shall  reach  a  stage  four  feet  above  the  low 
water  of  1^64,  to  work  at  such  points  as  the  engineer  in  charge  shall  direct,  and 
to  remove  at  least  5,000  cubic  yards  of  rock  per  month.  The  contractors  are 
authorized  to  use  coffer  dams,  chisels,  or  sub-aqueous  blasting,  as  they  may  think 
het>t,  but  all  tools,  implements,  and  materials  of  whatever  character  must  be  fur- 
nished at  their  own  expense,  the  government  paying  only  for  work  done  in 
accordance  with  the  specifications  of  the  contract. 

The  contractors  are  men  of  experience  and  energy,  and  may  be  depended 
upon  to  accomplish  what  they  have  undertaken.  So  far,  however,  owing  to  the 
unusual  continuance  of  high  water  throughout  the  summer,  they  have  not  been 
abK*  to  fairly  begin  work.  They  have  provided  themselves  with  two  of  Osgood's 
patent  rock  chisels,  weighing  nearly  eight  thousand  pounds  each,  (operated  by 
machinery  similar  to  that  used  for  pile-drivers,)  one  dredge,  all  the  lumber  and 
iron  required  for  coffer  dams,  and  the  necessary  steamboats  and  barges  for  tow- 
ing and  handling  their  materials.  Up  to  the  present  time,  on  account  of  high 
water,  tbey  have  not  been  able  to  do  more  than  to  put  their  chisels,  dredges,  and 
barges  into  position,  and  to  test  the  various  parts  of  the  machinery  appertaining 
thereto.  The  chisels  are  just  fairly  getting  to  work  on  one  of  the  upper  reefs 
of  Duck  Creek  chain,  and  to-day  the  contractors  are  beginning  to  construct  a 
large  coffer  dam  immediately  below  the  point  at  which  the  chisels  are  working, 
for  the  purpose  of  cutting  through  the  principal  chain  at  Duck  creek  and  taking 
out  the  points  marked  on  our  charts. 

No  estimate  will  be  made  of  work  done  till  the  end  of  the  current  month,  and 
hence  I  have  no  items  of  expenditure  under  this  plan  to  report,  except  such  as 
aie  involved  in  contingencies  and  engineering  while  preparing  the  work  for  the 
contractors.  Under  these  heads  85,853  73  have  been  expended,  duly  accounted 
for,  and  charged  to  the  appropriation  for  the  **  improvement  of  the  Rock  Island 
rapids  of  the  Mississippi  river.*' 

It  18  efetimated  that  $813,601  80,  including  the  $300,000  already  appropriated, 
will  be  required  under  the  plan  adopted  for  the  entire  and  permanent  completion 
of  this  improvement,  and  that  $513|601  80  can  be  profitably  expended  daring 
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tlie  fiscal  year  ending  June  30,  1869.  This  sum  should  be  appropriated  and 
made  available  as  soon  as  possible,  in  order  that  advantage  may  be  taken  of  every 
favorable  opportunity  presented  by  low  water  in  the  river  for  doing  the  work. 
If  the  necessary  funds  are  provided,  there  is  no  good  reason  that  can  now  be 
foreseen  why  the  improvement  of  both  the  upper  and  lower  rapids  may  not  be 
completed  by  the  1st  of  November,  1869. 

The  upper,  or  Rock  Island,  rapids  are  situated  in  the  second  Iowa  collection 
district ;  the  nearest  port  of  entry  is  Chicago,  at  which  the  collections  upon  cus- 
toms amounted  to  $547,558  80  during  the  last  fiscal  year. 

Abstracts  of  proposals  and  contracts,  with  the  names  of  the  contractors,  for 
this  work  are  herewith  submitted,  together  with  the  report  of  my  assistant. 
Brevet  Lieutenant  Colonel  P.  C.  Hains,  captain  of  engineers,  to  which,  and  the 
liccompanying  diagram  showing  the  stages  of  the  water  at  this  place  during  the 
last  seven  years,  the  attention  of  the  department  is  invited. 

LAWS  QOVBRNINO  CONTRACTS. 

Before  leaving  this  part  of  my  report,  I  desire  to  call  the  attention  of  the  de- 
partment to  the  laws  governing  contracts,  so  far  as  the  same  concern  and  are 
applied  to  the  construction  of  public  works.  Section  li  of  the  act  of  Congress 
approved  March  2,  1867,  "making  appropriations  for  the  repair,  preservation, 
and  completion  of  certain  public  works,"  requires  that  "whenever  the  Secre- 
tary of  War  shall  invite  proposals  for  any  works,  or  for  any  materials  or  labor 
for  any  works,  there  shall  be  separate  proposals  and  separate  contracts  for  each 
work,  and  also  for  each  class  of  materials  or  labor  fon^  each  work.**  Section  3 
of  an  act  approved  June  23,  1860,  **  making  appropriations  for  the  legislative* 
executive,  and  judicial  expenses  of  the  government,"  &c  ,  provides  that  no  con- 
tract, except  for  army  supplies,  shall  be  made  by  the  War  Department,  "  ex- 
cept under  a  law  authorizing  the  same,  or  under  an  appropriation  adequate  to 
its  foljilment** 

In  the  works  under  my  charge,  it  would  be  possible,  by  a  close  adherence  to 
the  law  first  cited,  to  make  a  technical  division  of  the  labor  and  materials  re- 
quired into  several  more  classes  than  is  customary  among  civil  engineers 
engaged  in  the  construction  of  similar  works.  For  instance,  the  work  of  exca- 
vating the  prism  and  building  the  embankment  of  the  canal  for  the  improve- 
ment of  the  Des  Moines  rapids,  instead  of  being  considered  as  one  class,  under 
the  general  head  of  '*  section  work,"  is  capable,  as  will  be  seen  by  referring  to 
the  specifications,  of  being  divided  into  a  number  of  items,  such  as  '*  earth  ex- 
cavation,*' "rock  excavation,"  "embankment,"  "lining,"  "puddling,"  "rip- 
rap," &:c..  &c.  As  a  matter  of  course  it  is,  therefore,  quite  possible  to  invite 
separate  proposals,  and  to  make  separate  contracts,  not  only  for  these  different 
items,  but  for  the  different  kinds  of  materials  required  in  the  same;  but  it  would 
be  hardly  possible  for  any  engineer  or  set  of  contractors  under  such  a  construc- 
tion of  the  law  to  complete  the  work  in  question  at  anything  like  a  proper  cost, 
or  within  a  reasonable  length  of  time.  Take,  for  instance,  the  items  of  "  earth 
excavation  "  and  "  rock  excavation,"  and  suppose  separate  contracts  made  for 
them.  It  will  be  seen  at  once,  that  as  the  river  bank  at  the  points  where  it  is 
crossed  by  the  canal  is  composed  of  mingled  detritus,  sand,  gravel,  broken  rock, 
and  rock  in  strata,  it  would  be  almost  impossible,  and  certainly  unprofessional 
and  extravagant,  to  attempt  to  remove  these  different  materials  by  different 
contractors.  But  the  difficulty  and  confusion  would  not  end  here,  for  these 
materials  arc  necessary  in  the  river  wall  of  the  canal,  and  must  be  used  as 
"lining."  "puddling,"  "embankment,"  or  "rip-rap,"  according  to  quality. 
Preparing,  hauling,  and  placing  them  in  the  work  would  necessarily  involve  new 
items  of  labor,  and  require  new  contracts  and  contractors,  and  this  would  result 
in  interminable  trouble  and  confusion.  It  is  not  necessary  to  follow  this  subject 
further,  although  by  so  doing  it  might  easily  be  shown  that  in  the  case  of  the 
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work  involved  in  the  construction  of  locks,  a  rigid  adherence  to  the  provisions 
of  the  law  would  lead  to  similar  confusion,  and  would  result  in  an  equally 
wftgteful  expenditure  of  the  public  money.  I  have  not  been  able  to  devise  any 
other  way  of  carrying  on  the  works  under  my  charge  than  by  giving  a  liberal 
construction  to  the  law  and  dividing  the  labor  into  general  classes,  as  indicated 
above,  and  also  in  my  correspondence  with  the  bureau.  But  even  with  this  I 
have  no  hesitation  in  saying  that  the  law,  so  far  as  it  applies  to  works  which 
oaght  to  be  done  by  contract,  should  be  repealed,  or  at  least  so  much  of  it  as 
requires  contracts  for  different  kinds  of  labor  and  materials  to  be  made  with  sepa- 
rate parties  after  separate  advertisements  for  proposals.  I  am  convinced  that 
the  law,  in  its  present  shape,  rigidly  construed,  will  materially  delay  the  works 
under  my  charge,  and  make  them  cost  the  government  twenty-five  per  cent, 
more  than  they  would  with  the  law  repealed. 

I  have  alto  to  call  the  attention  of  the  bureau  to  tho  law  limiting  contracts  to 
the  amount  already  appropriated;  in  other  words,  requiring  new  contracts  to  be 
made  for  each  new  appropriation.  It  seems  to  me,  after  careful  observation,  that 
this  law  should  also  oe  repealed,  or  so  amended  as  to  leave  it  discretionary  with 
the  War  Department  to  make  new  contracts  or  not,  as  might  seem  most  advan- 
tageous to  the  public  interests.  Many  contractors,  in  bidding  for  labor  or  ma- 
terials on  works  to  be  completed  by  successive  appropriations,  would  be  willing 
to  take  the  risk  of  Congress  providing  the  necessary  money,  and  would  there- 
fore propose  cheaper  rates  for  the  entire  work  than  they  could  otherwise  pos- 
sibly afford.  This  was  particularly  the  case  with  nearly  all  of  the  contractors 
who  proposed  for  the  work  of  improving  the  Rock  Island  rapids,  and  I  have  no 
doubt  the  successful  bidders  would  gladly  have  reduced  their  bid  twenty-five 
per  cent,  could  they  have  had  any  assurance  that  they  would  be  permitted  to  do 
the  entire  work  without  making  a  new  contract.  How  they  could  afford  to 
make  such  a  reduction  will  become  plain  enough  when  it  is  remembered  that 
they  will  be  compelled  to  make  almost  as  large  an  outlay  for  boats,  machinery, 
and  lumber  to  do  $300,000  worth  of  work  as  would  be  necessary  to  do  $800,000 
worth. 

I*  have  also  been  somewhat  embarrassed  in  carrying  out  the  instructions 
of  the  department  in  regard  to  beginning  tho  Des  Moines  rapids  improve- 
ment, by  the  absence  of  any  general  law,  so  far  as  I  can  ascertain,  regu- 
lating the  condemnation  of  private  property  for  public  use,  or  even  providing 
for  the  assessment  and  payment  of  damages  to  private  parties,  in  cases  like 
the  above*  where  it  is  necessary  for  the  improvement  to  cross  private  lands, 
and  to  take  materials  from  those  adjacent.  Section  7  of  the  act  approved 
May  1,  1820,  for  the  **  establishment  and  regulation  of  the  Treasury,  War 
and  Navy  Departments, "  specially  provides  :  "  That  no  land  shall  be  pur- 
chased on  account  of  the  United  States,  except  under  a  law  authorizing  such 
purchase.''  It  may  be  that  the  statutes  of  Iowa  regulating  such  matters  are 
60  framed  as  to  permit  the  general  government  to  take  such  action  in  the  case 
under  consideration  as  any  chartered  company  would  be  required  to  take  in  a 
similar  case.  I  am  investigating  this  point  now,  but  it  has  occurred  to  me  that 
in  any  event  the  passage  of  a  general  law  by  Congress  for  the  regulation  of 
such  matters  when  the  government  is  an  interested  party,  would  materially 
facilitate  the  location  and  construction  of  such  public  works  as  are  intended  to 
improve  navigation  or  to  extend  the  means  of  intercommunication  between  the 
different  parts  of  the  country. 

SURVBY   OF  THE   ILLINOIS   RIVER. 

A  detailed  report,  setting  forth  the  results  of  the  resurvey  of  this  river  during 
the  fall  of  1866,  was  made  on  the  15th  of  February,  1867,  but,  as  our  operations 
were  confined  to  that  part  of  the  river  lying  below  La  Salle,  it  was  thought 
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necessary  to  extend  the  survey  to  Lake  Micliigan,  before  absolutely  fixing  upon 
the  plans  of  improvement,  and  estimating,  finally,  the  cost  of  carrying  them 
into  effect.  I  therefore  recommend  a  detailed  and  exhaustive  survey  of  the 
country  lying  between  La  Salle  and  Chicago,  and  of  a  low- water  survey  of  the 
river  from  La  Salle  to  its  mouth.  Congress  acted  upon  this  recommendation, 
and  made  the  necessary  provision  for  decaying  the  expense  that  would  thereby 
be  incurred.  Accordingly,  I  was  informed  by  engineer  order,  dated  May  8, 
1867,  that  $20,000  of  the  appropriation  '*for  surveys  of  western  and  northwest- 
ern rivers"  would  be  set  apart  for  this  purpose.  I  had  estimated  that  this  sum 
would  be  sufficient,  but,  having  been  directed  to  pay  the  salary  of  William 
Gooding,  United  States  civil  engineer,  out  of  it,  the  sum  actually  available  for  the 
payment  of  the  parties  in  the  field  will  not  exceed  $17,000.  The  survey  extending 
over  400  miles,  and  requiring  about  five  months  for  its  completion,  and  three 
months  for  the  preparation  of  plans  and  reports,  the  funds  thus  decreased  will 
prove  inadequate,  by  about  $5,000. 

On  the  13th  of  May  I  received  the  order  just  mentioned,  from  the  engineer 
department,  organizing  a  board  of  engineers,  to  consist  of  myself  and  Mr.  Wil- 
liam Gooding,  U  uited  States  civil  engineers,  for  the  purpose  of  "  conducting  surveys 
and  examinations,  and  preparing  plans  and  estimates  for  a  system  of  navigation 
by  the  way  of  the  Illinois  river,  between  the  Mississippi  and  Lake  Michigan, 
adapted  to  military,  naval  and  commercial  purposes,  in  accordance  with  the  act 
of  March  2,  1867."  In  pursuance  of  these  instructions,  after  conferring  fally 
with  Mr.  Gooding,  I  assigned  my  assistant.  Colonel  James  Worrall,  civil  en- 
gineer, to  the  immediate  charge  of  the  surveys,  directing  him  to  organize  his 
parties,  and  begin  the  work  at  Chicago,  at  as  early  a  date  as  the  season  would 
allow. 

On  the  19th  of  June,  the  weather  having  been  unfavorable  up  to  that  time, 
he  began  the  survey  of  the  main  line  with  one  party,  under  the  immediate  con- 
trol of  Civil  Engineer  Assistant  George  B.  Griffin,  at  Bridgeport,  on  the  south 
branch  of  Chicago  harbor,  taking  careful  and  accurate  notes  of  the  present 
canal,  the  summit,  the  Des  Plaines  valley,  and  all  alternate  lines.  This  party 
has  completed  its  work  thoroughly  as  far  as  Ottawa,  on  the  Illinois  river,^and 
by  the  15th  instant  will  reach  La  Salle. 

Early  in  July  a  second  party  was  organized  under  the  control  of  Civil  Engi- 
neer Assistant  George  A.  Eeefer,  with  instructions  to  survey  and  examine  the 
Calumet  and  the  Kankakee,  together  with  the  country  lying  between  the  latter 
and  the  lake,  for  the  primary  purpose  of  ascertaining  whether  or  not  a  feasible 
line  for  the  improvement  coula  be  found  in  that  direction. 

This  party  has  already  completed  the  survey  of  a  line  from  a  point  near 
Lemont,  called  <*the  sag,"  (Saganaska  creek,)  following  the  Calumet  feeder  of 
the  Illinois  and  Michigan  canal  to  Blue  island,  and  thence  across  the  divide  to 
Momence,  on  the  Kankakee.  From  Momence  a  reconnoissance  of  the  Kankakee, 
extending  some  thirty  miles  into  Indiana,  was  made,  during  which  soundings 
and  topographical  notes  were  taken,  but  the  swampy  nature  of  the  valley  above 
Momence  prevented  the  use  of  instruments  for  a  detailed  survey.*  Mr.  Keef- 
er's  party  has  just  finished  the  survey  of  the  Kankakee  fi*om  Momence  to  its 
junction  with  the  Des  Plaines,  and  will  probably  spend  the  balance  of  the  month 
on  the  lower  part  of  the  Fox.  As  soon  as  that  part  of  the  work  is  disposed  of 
he  will  be  sent  to  the  lower  Illinois  with  instructions  to  make  a  careful  examina- 
tion and  survey  of  the  localities  likely  to  be  selected  for  dams  and  locks,  and  to 
assist  in  completing  the  hydrograpliical  and  topographical  survey  of  the  river. 

Late  in  August  the  Illinois  river  having  reached  the  lowest  stage  known  for 
several  years,  a  third  party  was  organized  under  the  control  of  Civil  Engineer 

*  During  the  reconnoissBDce  Colonel  Worrall  received  a  severe  injary  in  his  rijjht  hip  and 
thigh,  by  faliiog  from  the  gang  plank  of  the  little  steamer  used  by  the  exploring  party,  uid 
since  then  has  been  confined  to  his  bed. 
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Asaigtant  L.  L.  Nichols,  aided  by  Civil  Engineer  Assistant  R.  E.  McMatb,  for 
the  purpose  of  surveying  the  bed  of  the  river,  and  particularly  the  sand-bars 
below  Jja  Salle. 

Before  getting  this  work  fairly  begun  Mr.  Nichols  was  summoned  to  New 
York  to  give  testimony  before  a  committee  of  the  legislature,  and  Brevet  Lieu- 
tenant Colonel  H.  A.  Ulffei-s,  civil  assistant,  was  sent  from  this  office  to  carry 
forward  the  important  investigations  connected  with  this  part  of  the  survey. 
His  party  has  already  reached  Negro  creek,  and  is  making  satisfactory  pregress. 

Careful  and  detailed  instructions  have  from  time  to  time  been  issued  from  this 
office,  with  the  concurrence  of  Mr.  Gooding,  covering  every  point  of  interest 
and  importance  connected  with  the  survey,  and  it  is  believed  that  we  shall  be 
able  to  report  fully  by  the  1st  of  January  in  regard  to  its  results,  and  also  to 
Bnbtnit  detailed  maps,  plans  and  estimates  of  the  improvement  based  thereupon. 
During  the  months  of  July  Mr.  Gooding  and  myself,  accompanied  by  one  assist- 
ant, made  a  careful  examination  of  the  country  between  Lake  Michigan  and  La 
Salle,  including  the  valleys  of  the  Des  Plaines,  Kankakee  and  Illinois  rivers, 
and  also  a  part  of  the  Fox,  which,  taken  in  connection  with  the  instrumental 
survey,  will  enable  us  to  decide  definitely  upon  all  the  details  of  the  plan,  loca- 
tion and  character  of  the  proposed  "  system  of  navigation."  As  soon  as  the 
survey  of  the  lower  river  has  advanced  sufficiently  we  shall  make  a  like  exam- 
ination of  the  valley  from  La  Salle  to  Grafton.  So  far  as  we  can  judge  now, 
the  results  of  this  year's  operations  will  confirm  the  facts  developed  by  the 
survey  of  last  fall  and  approve  the  general  plan  of  improvement  based  thereupon, 
as  recommended  in  my  report  of  February  15,  1867. 

1  he  survey  of  1866  cost  85,857  36,  and  up  to  the  date  of  this  report  the 
field  operations  of  this  season  have  cost  $9,730  39,  and  it  is  estimated  that 
abott  $15,000  will  be  required  for  its  entire  completion.  Of  this  sum  there  is 
an  uuexpended  balance  of  $10,269  61  yet  available,  and  it  is  hoped  that  $5,000 
more  from  the  appropriation  *'for  surveys  and  examinations  of  western  and 
northwestern  rivers''  may  be  allotted  to  this  work,  and  thus  remove  the  ne- 
cessity for  any  further  appropriation. 

The  region  traversed  by  this  survey  lies  in  several  collection  districts  of  Illi- 
nois, whose  designations  are  not  known  to  this  office ;  the  nearest  port  of  entry 
is  Chicago,  at  which  $547,558  80  were  collected  on  customs  during  the  last 
fiscal  year. 

RECOMMENDATIONS. 

Before  leaving  this  part  of  my  report  it  may  not  be  improper  to  call  the  atten- 
tion of  the  department  again  to  the  fact  that  the  legislature  of  Illinois  during  its 
last  session  passed  an  act  looking  to  the  improvement  of  the  Illinois  river  and 
the  enlargement  of  the  Illinois  and  Michigan  canal,  provided  proper  assistance 
can  be  obtained  from  the  general  government.  While  this  is  a  work  of  such 
vast  importance  to  the  people  of  Illinois  as  to  fully  justify  them  in  undertaking 
it,  even  without  assistance  from  other  sources,  I  am  fully  persuaded  that  the 
commercial,  military  and  naval  interests  of  the  entire  country  call  for  its  com- 
mencement and  completion  under  the  auspices  and  by  the  assistance  of  the 
United  States. 

For  this  reason  I  take  the  liberty  of  recommending  the  passage  of  an  act  pro- 
viding for  the  commencement  of  the  work  as  early  in  the  spring  of  1868  as  the 
season  will  permit,  and  in  accordance  with  the  plans  to  be  submitted  hereafter, 
when  the  survey  now  in  progress  shall  have  been  finished  and  the  results  and 
estimates  made  known.  It  is  safe  to  say  in  this  connection  that  these  estimates 
will  fail  within  the  limits  of  those  submitted  in  my  report  of  February  15,  and 
that  enough  is  known  of  the  probable  cost  and  the  whole  improvement  to  war- 
rant the  action  that  I  suggest,  particularly  since  all  the  details  which  may  be 
Suired  will  be  prepared  for  the  consideration  of  Congress  before  action  can  be 
en. 
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SUBVEY  OF  THB  ROCK  RIVBR  IN  WISCONSIN  AND  ILLINOIS. 

This  survey  was  provided  for  by  act  of  Congress  approved  Jane  23,  1866, 
and  was  made  under  my  supervision  by  Civil  Engineer  Assistant  James  Worrall, 
assisted  by  Civil  Engineer  Assistant  William  F.  Shunk,  during  the  fall  of  1866. 
It  was  begun  at  Fond  du  Lac,  Wisconsin,  on  the  1st  of  September,  and  finished 
at  Rock  Island,  Illinois,  on  the  1st  of  December.  Carefully  prepared  maps,  pro- 
files, and  pbins  for  a  system  of  canal  and  slack-water  navigation  of  the  greatest 
dimensions  that  Lake  Horicon,  the  summit  level,  could  be  made  to  supply,  have 
already  been  submitted.  Of  this  navigation,  167/^^^  miles  can  be  provided  for 
by  building  twenty-two '  dams  and  locks  along  the  Rock  river ;  the  remainder, 
117|%"^  miles,  will  have  to  be  obtained  by  the  construction  of  independent  canal 
and  locks.  ^ 

Fr')m  the  south  end  of  Lake  Winnebago  to  Green  Bay  good  navigation  is 
already  provided,  and  is  susceptible  of  enlargement  to  any  desired  capacity  by 
the  enlargement  of  the  Fox  river  improvement. 

The  locks  recommended  for  the  Rock  river  improvement  were  fixed  at  a  length 
of  200  feet  between  the  mitre-sills,  and  a  width  of  thirty  feet.  The  width  of  the 
independent  canal  was  fixed  at  eighty-eight  feet  on  the  water  surface  in  deep 
cutting,  and  ninety-eight  feet  in  shallow  cut'ting.  The  depth  of  water  through- 
out the  entire  system  was  calculated  at  seven  feet.  The  entire  cost  of  this  work 
is  estimated  at  $14,738,370. 

Plans  were  submitted  for  a  smaller  canal  and  slack  water,  giving  a  depth  of 
five  feet  only,  and  estimated  to  cost  $5,252,013. 

This  system  of  navigation  is  now  called  for  by  the  local  interests  uf  Wiscon- 
sin, Illinois,  and  a  part  of  Iowa.  Its  national  importance  is  inferior  to  that  of 
the  Ilhnois  river  only  by  the  difference  of  capacity  of  development.  Should 
Congress  think  it  advisable  to  extend  the  national  aid  to  this  line  of  commani- 
cation  between  the  lakes  and  the  Mississippi,  it  should  insist  upon  the  adoption 
of  the  most  commodious  plan  of  improvemeut,  for  reasons  fully  set  forth  in  my 
detailed  report  on  this  subject. 

The  surveys,  maps,  and  plans  were  made  at  a  cost  of  $8,874  99,  and  were 
paid  for  out  uf  the  appropriation  "for  the  surveys  of  western  and  northwestern 
rivers."  llaving  been  completed,  no  further  appropriations  are  required.  The 
line  of  the  suryey  traverses  several  collection  districts  in  Illinois  and  Wisconsin. 
the  designation  of  which  are  not  known  at  this  office. 

In  addition  to  the  documents  previously  mentioned  in  this  report,  I  transmit 
herewith  a  list  of  the  civil  engineers  at  present  engaged  on  the  works  under  my 
charge. 

For  all  other  details,  not  sufficiently  set  forth  herein,  the  department  is  re- 
ferred to  my  correspondence,  returns,  statements,  and  reports  now  on  file  in  the 
bureau. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

J    H.  WILSOV, 
Lieut.  Col.  Thirty-Jiph  lnf„  BvL  Maj.  Gen.  U.  S.  A. 

Brigadier  General  A.  A.  Humphreys, 

Chief  of  Engineers,  U.  S.  A.,  Washington,  D.  C. 
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El. 

United  Statks  EiNOinkkr  Office, 

DbS   3foiNBS    AMD    RoCK   ISLAND   RaPID»   ImPROVBMBNT, 

And  Illinois  and  Rock  Rivbr  Survbys, 

Davenportt  lawot  January  1,  1867. 

General  :  I  have  the  honor  to  submit  the  following  report  and  recommenda- 
tions in  regard  to  "  the  improvement  of  the  Des  Moines  and  Rock  Island  rapids 
of  the  Mississippi  river." 

Having  been  assigned  by  the  War  Department  to  the  superintendence  of*  these 
works,  August  3, 1866,  I  proceeded  to  Washington  city  as  soon  as  possible  after 
the  completion  of  the  duties  upon  which  I  was  then  engaged  in  connection  with 
the  defences  at  Delaware  bay  and  river.  While  at  Washington,  making  ar- 
rangements to  secure  copies  of  such  maps  and  reports  concerning  the  improve- 
ment to  which  I  had  been  assigned  as  might  be  on  file  iu  the  engineer  bureau, 
I  received  the  following  instructions  : 

Engineer  Department, 

Washingtont  August  14,  1866. 

General:  In  obedience  to  Special  Orders  No.  379,  Adjutant  General's  Of- 
fice, August  3,  1866,  you  will  proceed  to  Keokuk,  Iowa,  to  superintend  the 
improvement  of  the  Des  Moines  and  Rock  Island  rapids  of  the  Mississippi,  and 
the  survey  of  the  Rock  river  in  the  States  of  Illinois  and  Wisconsin,  with  its  con- 
nection with  Lake  Winnebago. 

In  addition  to  the  above  duties  you  are  hereby  assigned  to  the  survey  of 
the  Illinois  river  from  its  mouth  to  La  Salle. 

You  will  accordingly  make  the  necessary  arrangements  for  the  prosecution 
of  the  above  duties,  which  it  is  very  desirable  should  be  commenced  at  the 
earliest  practicable  period,  that  the  bureau  may  place  before  Congress  at  its 
next  session  the  result  of  your  examinations  and  plans  of  improvement. 

Ton  are  authorized  to  employ  as  many  civil  assistants  as  you  may  require, 
at  such  compensation  as  will  command  suitable  qualifications,  to  be  subject  to 
the  approval  of  the  department,  with  the  mileage  allowed  to  officers  while  trav- 
elling on  duty. 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Chief  of  Engineers,  Brig,  and  Bvt.  Maj.  Gen.  U,  S.  Army. 

Breyet  Major  General  J.  H.  Wilson,  U.  S.  A., 

Corps  of  Engineers,  Washington,  D.  C. 


Engineer  Department, 

Washington,  August  15,  1866. 

Gbnbral  :  The  amounts  appropnated  for  the  improvement  of  the  Des  Moines 
and  Rock  Island  rapids,  in  the  Mississippi  river,  by  act  of  Congress  approved 
June  23,  1866,  for  repairs,  &c.,  of  certain  public  works,  are  in  accordance  with 
the  report  of  the  Bureau  of  Engineers  of  the  1st  of  March,  1866,  (a  copy  of 
which  has  been  sent  to  you,  founded  upon  the  estimates  of  the  board  of  engineers 
of  August  26,1854.) 

The  efforts  of  the  department  have  been  heretofore  directed  to  the  removal  of 
the  obstructions  in  the  rapids,  with  a  view  of  securing  a  continued  low- water 
channel  of  two  hundred  feet  width,  and  four  feet  depth,  throughout.  Your  at- 
tentioD  is  now  directed  particularly  to  this  subject,  and,  in  resuming  operations 
at  these  localities,  a  careful  examination  or  survey  of  those  portions  that  have 
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been  improved  efaould  be  made  to  ascertain  if  any  modification  of  the  plan  shall 
be  deemed  necessary  and  proper. 

The  main  object  is  to  promote  the  interest  of  commerce  by  additional  facilities 
to  overcome  the  existing  difficulties  apon  the  rapids,  under  the  conditions  of  the 
above  act,  until  a  plan  shall  have  been  adopted  to  secure  a  safe  and  convenient 
navigation  to  the  naval  and  commercial  vessels  of  the  United  States.  The 
latter  subject  is,  also,  placed  with  you  for  investigation,  and  an  early  report  is 
desired  from  you,  witii  a  plan  accompanied  by  the  necessary  drawings,  and 
estimates  of  cost  matured  after  complete  examination  and  surveys  of  the 
localities. 

The  surveys  of  Rock  and  Illinois  rivers  will  also  reouire  your  attention,  and 
your  report  and  plan  of  improvements,  accompanied  by  estimates,  shonld  be 
submitted  as  soon  as  it  is-possible  to  obtain  the  necessary  data  therefor. 

Your  operations  will  be  strictly  conformable  with  the  provisions  of  the  act 
referred  to,  respecting  contracts  and  the  information  to  be  incorporated  in  yonr 
report. 

Copies  of  such  reports  and  drawings  of  the  works  as  you  may  need,  and  now 
on  the  records  of  the  bureau,  will  be  furnished. 
Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Chief  of  "Engineer By  Brig,  and  Bv*L  Maj.  Gen,  U.  S.  Army, 

Brevet  Major  Greneral  J.  H.  Wilson,  U.  S.  A., 

Washington f  D.  C. 

In  addition  to  the  foregoing  instructions,  I  conferred  freely  with  the  Chief 
Engineer,  and  his  assistant,  Brevet  Colonel  I.  G.  Woodruff,  in  regard  to  the 
scope  of  the  duties  to  which  I  was  assigned,  and,  in  accordance  with  their  views, 
made  my  arrangements  for  a  thorough  examination  of  both  rapids,  and  for  the 
exhaustive  consideration  of  all  the  plans  of  improvement  which  had  been  sug* 
gested,  or  might  present  themselves  during  the  survey. 

Brevet  Lieutenant  Colonel  P.  C.  Hains,  captain  of  engineers,  was  directed 
to  repot  to  me,  to  assist  in  the  investigations,  and  the  sum  of  S28,500,  out  of  the 
general  appropriation  for  '*  the  survey  and  examination  of  western  and  north- 
western rivers,"  was  placed  to  my  credit  for  the  purpose  of  defraying  the  expense 
of  the  various  surveys  under  my  charge. 

It  was  estimated  that  $10,000  would  be  required  for  the  survey  of  the  rapids. 

Having  proceeded  to  Keokuk,  Iowa,  and  organized  the  field  parties  for  the 
survey  of  the  Rock  and  Illinois  rivers,  I  directed  Colonel  Hains  to  take  post 
at  Davenport  and  assume  personal  charge  of  the  Rock  Island  rapids  survey. 

He  was  instructed  "to  examine  and  survey  accurately  the  places  on  the 
rapids  where  boats  experience  difficulty  and  encounter  danger  from  shoal  water, 
swift  currents,  and  tortuous  channels,  so  that  an  accurate  estimate  may  be  made 
of  the  amount  of  excavation  necessary  to  render  navigation  safe  and  expedi- 
tious ;  to  locate  correctly  the  Rock  Island  railroad  bridge  on  his  maps,  ascer- 
tain the  direction  of  the  currents  through  its  bays,  state  its  general  influence 
upon  the  free  navigation  of  the  stream  by  all  kinds  of  craft,  to  obtain  all  the 
data  within  reach  in  regard  to  the  cost  of  rock  excavation  under  water,  by  the 
various  practicable  means,*  to  note  the  condition  and  influence  of  the  dams  at 
Moline,  and  ascertain  whether  or  not  they  might  be  continued  for  mill  purposes 
without  injury  to  the  navigation  of  the  open  river." 

He  was  also  directed  to  carefully  survey  the  river  valley  on  both  sides,  with 
accurate  instruments,  theodolite,  level,  and  chain,  along  the  rapids  for  five  or  six 
miles  above  and  below,  so  as  to  show  on  his  maps  both  longitudinal  and  cross 
sections  of  shores  and  water ;  to  make  careful  observations  of  the  velocity  of 
the  current  at  various  points  on  the  rapids,  as  well  as  above  and  below  them ; 
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ftnd,  in  short,  to  obtain  every  kind  of  information  likely  to  throw  light  upon  the 
various  plans  of  improvement  which  might  be  presented  for  discussion.  In 
order  to  complete  the  work  assigned  him  at  the  earliest  possible  day,  Colonel 
Hains  was  authorized  to  employ  as  many  civil  engineer  assistants  as  might  be 
necessary. 

The  report  of  Colonel  Hains  and  that  of  the  board  of  engineers  convened 
at  his  request  are  submitted  herewith  as  a  part  of  my  own  report. 

The  survey  for  additional  information  at  the  Des  Moine.'^  rapids  was  intrusted 
to  H.  A.  Ulffers,  civil  engineer,  brevet  lieutenant  colonel  volunteers,  assisted 
by  Ernst  F.  Hodman,  civil  engineer,  late  major  and  additional  aide-de-camp, 
United  States  army,  under  similar  instructions  to  those  given  to  Colonel  Hains. 
The  instruments  furnished  by  the  engineer  department  and  used  in  these  sur- 
veys were  of  the  best  quality,  and  every  precaution  was  taken  to  secure  ex- 
treme accuracy.  Upon  an  examination  of  the  surveys  made  by  Lee  and  War- 
ren, it  was  thought  necessary  to  make  entirely  new  surveys,  not  only  to  verify 
the  maps  projected  from  the  old  data,  but  to  extend  the  information  sufficiently 
to  allow  a  thorough  discussion  of  the  entire  subject.  Lee's  map,  made  in  1837, 
was  found  to  be  of  no  use,  except  to  give  a  general  idea  of  the  topography  and 
hydrography  of  the  localities  ;  while  Warren's,  although  sufficiently  accurate, 
has  been  made  to  illustrate  simply  the  projects  of  excavating  a  channel  in  the 
bed  of  the  river. 

Before  proceeding  to  the  discussion  of  the  various  plans  of  improvement 
which  I  have  thought  entitled  to  consideration,  I  desire  to  state  that  as  it  is  re- 
quired the  entire  fall  till  the  beginning  of  the  severe  weather  of  winter  to  finish 
the  field  work  of  the  surveys,  it  has  been  found  impracticable  to  submit  with 
this  report  minute  and  detailed  maps  and  specifications  of  the  plans  of  improve- 
ment hereili  recommended,  but  they  will  be  prepared  as  soon  as  the  necessary 
time  can  be  devoted  to  that  purpose.  The  general  plans,  with  maps  to  illus- 
trate them,  as  well  as  the  estimates  of  cost,  have  been  made  with  great  care  and 
sufficiently  in  detail  to  give  a  correct  idea  of  the  localities  and  the  works  adapted 
and  to  them,  as  well  as  what  it  will  cost  to  carry  them  into  execution  speedily 
and  economically. 

THB   DBS    MOINES    RAPIDS. 

The  Des  Moines,  or  lower,  rapids  are  situated  near  the  mouth  of  the  Des 
Moines  river,  and  extend  from  Keokuk  to  Montrose,  a  distance  of  about  eleven 
miles.  During  the  low  water  season  they  interpose  a  serious,  and  at  times  an 
absolutely  impassable  barrier  to  steamboat  navigation. 

The  upper  Mississippi,  from  St.  Paul  to  the  mouth  of  the  Missouri,  has,  during 
the  lapse  of  more  recent  ecological  periods,  worn  for  itself  a  valley  varying  from 
one  to  fifteen  miles  m  width,  and  sunken  below  the  general  level  of  the  prairies 
on  either  side  from  one  hundred  and  fifty  to  three  hundred  feet.  In  many 
places  and  for  much  of  the  distance  the  valley  is  cut  through  a  strata  of  rock, 
varying  in  thickness,  hardness,  and  mineral  characteristics.'  Without  discussing 
the  agencies  by  which  this  erosion,  so  disproportionate  to  the  present  powers 
of  the  river,  has  been  effected,  the  Des  Moines  rapids  present  evidence  strongly 
confirmatory  of  changes  in  the  river  itself.  General  Humphreys,  in  his  report 
Qpon  the  hydraulics  of  the  Mississippi  river,  suggests  that  it  was  formerly  a 
clear  water  river  like  Niagara,  fed  by  a  fresh  water  lake  or  lakes  of  great  extent, 
occupying  a  large  portion  of  what  is  now  prairie  land  of  Illinois  and  Iowa,  and 
that  its  transformation  "  from  a  clear  into  a  muddy  stream  may  have  been  the 
result  of  changes  which  have  taken  place  in  its  basin."  In  support  of  this  theory 
he  refers  to  the  passage  of  the  river  through  the  northeastern  extremity  of  the 
Ozark  mountains  at  "  Grand  Tower,**  below  St.  Loui?,  where  the  water  has  cut 
down  through  beds  of  rock  upwards  of  three  hundred  feet  thick,  and  probably 
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drained  the  lake  just  mentioned.  Another  instance,  developed  by  the  surrej 
and  examination  of  my  assistant.  Colonel  Ulffers,  amounting  almost  to  a  proof, 
can  be  found  at  the  head  of  the  Des  Moines  rapids.  Just  below  Montrose  the 
rocky  bluffs  recede  at  right  angles  from  the  river,  bearing  gradually  to  the 
northward,  and  enclosing  a  considerable  extent  of  country  above  and  to  the 
westward,  which  was  once  evidently  the  bed  of  an  extensive  lake,  whose  outlet 
was  at  the  rapids,  and  whose  surface  was  about  one  hundred  and  five  feet  above 
the  present  low  water  level.  This  lake  basin  is  an  extensive  level  plain,  inter- 
sected by  a  network  of  sloughs,  its  lower  part  subject  to  annual  overflows  and 
covered  with  a  heavy  growth  of  willow,  maple,  hickory,  haw,  and  vines.  The 
terraces  around  itare  well  developed  and  of  an  unvarying  height.  Its  upper  end 
and,  in  part,  its  western  side  are  united  by  beds  of  loam,  rising  one  hundred 
and  fifty  feet  above  low  water  at  Fort  Madison,  and  forming  the  entire  river 
bluff  at  this  place.  How  far  this  loam  deposit  extends  above  and  into  the  inte- 
rior of  Iowa  has  not  yot  been  determined,  and  therefore  what  may  have  been 
the  extent  of  the  lake  itself  in  these  directions  cannot  be  ascertained. 

As  before  stated,  the  outlet  of  this  lake  was  at  the  present  head  of  the  lower 
rapids.  'The  waters  stored  up  there  have,  by  their  ceaseless  action  for  ages, 
assisted  by  ice  and  other  geological  agencies,  gradually  eroded  for  themselves  a 
channel  at  least  a  mile  wide,  nearly  two  hundred  feet  below  the  general  level 
of  the  prairies,  and  extending  through  limestone  rock  to  the  mouth  of  the  Des 
Moines  river  and  beyond.  This  erosive  action,  though  productive  of  such 
remarkable  results,  has  not  yet  been  carried  sufliciently  far  to  render  the  river 
through  this  part  of  its  bed  available  and  safe  at  all  times  for  the  purpose  of 
navigation.  From  Fort  Madison  to  Montrose  the  river  is  about  2,500  feet  wide 
and  sufficiently  deep,  but  on  the  rapids  its  bed  of  limestone  rock,  which,  by  some 
unknown  cause,  seems  to  have  been  hardened  to  a  greater  degree  than  the  cor- 
responding stratum  above  and  below  the  rapids,  has  resisted  the  actiou  of  the 
water,  while  its  sides  have  given  way.  The  result  is  that  this  mass  of  rock 
remains  there  acting  exactly  as  an  artificial  dam,  whose  upper  surface  slopes 
about  twenty- two  feet  in  eleven  miles,  and  conforms  very  nearly  to  the  plane 
of  stratification  of  the  rocks  through  which  the  channel  is  cut.  The  bluffs  ex- 
tend along  the  banks  of  the  river  throughout  the  length  of  the  rapids,  presenting 
a  rock  escarpment  at  the  present  high  water  mark,  with  a  sloping  gravel  beach 
to  low  water,  and  also  another  escarpment  of  rocks  at  one  hundred  and  five  feet 
above  the  present  water  level,  having  likewise  a  sloping  beach  at  its  foot.  The 
exposed  ledges  are  formed  of  different  strata  in  different  localities.  At  some 
places  they  are  brecciated  limestone,  (near  Montrose,)  in  others  magnesian  lime- 
stone, (above  Larey's  creek,)  and  in  others  the  coal  measure  sandstone,  (below 
Price's  cfeek ;)  but  notwithstanding  the  varying  hardness  of  these  strata,  they 
have  all  been  cut  through  equally  by  the  river  in  its  progress  from  the  upper 
beach  just  mentioned  down  to  the  one  at  the  present  low  water  level  on  the 
rapids.  About  sixty  feet  of  these  bluffs,  however,  consist  of  the  grade  bed 
lying  between  the  two  beaches,  and  made  up  mostly  of  an  accumulation  of  clay 
and  marls,  easily  washed  away.  The  river,  in  forcing  its  way  through  these 
beds  of  stubborn  materials,  must  therefore  have  gradually  receded  from  the  foot 
of  the  rapids,  like  the  Niagara  is  doing  now,  until  it  reached  its  present  condition. 
Undoubtedly  the  process  of  smoothing  its  path  is  still  going  on,  althongh  in  an 
imperceptible  degree.  In  places  where  the  bluffs  recede  from  the  bank  at  the 
mouth  of  creeks  emptying  into  the  river,  there  are  two  "  terraces"  besides  the 
present  river  bottom,  respectively  twenty-five  and  seventy  feet  above  present 
low  water. 

The  level  part  of  the  town  of  Nanvoo,  at  the  head  of  the  rapids,  opposite 
Montrose,  is  built  upon  the  twenty-five  foot  terrace,  which  is  likewise  prominent 
around  the  edges  of  the  plains  between  the  latter  place  and  Fort  Madison.  The 
seventy  foot  terrace  is  most  prominently  developed  near  Sandusky. 
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The  total  length  of  the  Des  Moines  rapids,  measured  along  the  Iowa  shore 
from  Montrose  (old  Fort  Des  Moines)  to  the  St.  Louis  Packet  Company's  landing 
at  Keokuk,  (station  D  to  station  V,)  is  10.92  miles ;  on  the  Illinois  side,  from 
Nauvoo  to  the  Hamilton  ferry  landing,  (station  23  to  station  84,)  is  12.20  miles, 
or  a  mean  of  11.56  miles. 

The  total  fall  in  this  distance  on  the  Iowa  side  is  22.046  feet ;  on  the  Illinois 
side,  21.933  feet;  or  a  mean  of  21.9^9  feet — sensibly  22  feet.  The  difference 
of  the  two  lines  of  levels,  being  only  .113  of  an  inch,  may  be  regarded  as  inap- 
preciable. 

The  mean  width  of  the  river  is  about  4,500  feet  on  the  rapids,  or  almost  2,000 
feet  wider  than  it  is  above  and  below;  its  mean  depth,  calculated  from  upwards 
of  2,000  low  water  soundings,*^  is  2.4  feet,  though  there  are  large  areas  where  the 
depth  is  much  less ;  its  average  area  of  cross  sections  is  17,550  square  feet,  at 
ordinary  low  water;  its  mean  surface  velocity  is  2.88  feet  per  second,  and  its 
mean  velocity  deduced  therefrom  is  2.304  feet  per  second.  From  these  data  the 
discharge  has  been  calculated,  and  is  found  to  be  40,435  cubic  feet  per  second.t 
For  extreme  low  water  1.5  foot  must  be  subtracted  from  the  average  depth, 
which  will  give  24,883  cubic  feet  per  second. 

The  bed  of  these  rapids,  throughout  its  entire  length,  has  reached  a  stratum 
of  **  cherty  limestone,"  belonging  to  the  Keokuk  group  of  the  carboniferous  scries. 
The  nature  of  this  rock,  consisting  as  it  does  of  thiu  beds  of  limestone  interstra- 
tified  with  at  least  an  equal  amount  of  brittle  chert  or  limestone,  precludes  the 
idea  that  the  different  reefs,  or  heads  of  chains,  might  be  occasioned,  as  formerly 
supposed,  by  a  succession  of  strata  which  in  their  outcrops  would  form  a  barrier 
across  the  river.  The  deeper  parts  of  the  rapids  arc  all  caused  by  erosion, 
originating  partly  from  the  strength  of  the  current,  aided  by  the  presence  of 
numerous  granite  boulders,  and  partly  by  masses  of  ice  which  are  annually 
swept  down  by  the  spring  freshets  with  tremendous  force. 

In  the  various  soundings  carried  across  the  river  no  trace  was  found  of  pools 
or  places  where  the  area  of  the  cross  section  would  be  sensibly  greater  than  on 
the  heads  of  the  chains.  In  other  words,  there  is  no  proper  chain  crossing  the 
river  at  any  place,  nor  is  there  anything  like  a  true  pool,  the  deep  water  being 
found  more  properly  in  fissures  and  pockets.  The  river  bottom  is  a  broad, 
smooth  rock,  seamed  by  a  narrow,  crooked  channel,  or  in  some  places  several  of 
them,  alternately  widening  and  narrowing,  shoaling  and  deepening ;  nowhere 
good  navigation,  but  more  difficult  in  some  places  than  in  others.  The  rapids 
are,  therefore,  not  broken  and  noisy;  but,  the  descent  being  gradual,  the  water 
flows  over  its  bed  in  a  broad,  smooth,  unbroken  sheet,  with  nothing  but  the 
faintest  ripples  on  its  surface  to  indicate  the  dangerous  places.  The  casual 
observer  would  not  suspect  the  presence  of  the  rapids  unless  he  were  notified  of 
their  locality  beforehand.  From  these  facts  it  may  be  readily  inferred  that 
boats  would  not  undertake  their  passage  at  night,  even  if  the  channel  were  deep 
and  well  defined. 

The  worst  parts  of  these  rapids  are  called,  by  steamboat  and  river  men,  chains, 
of  which  there  are  five  principal  ones,  known  as  Lower,  English,  Lamallee's, 
Spanish,  and  Upper,  respectively.  From  the  Lower  to  Spanish  chain,  inclusive, 
the  channel  used  by  steamboats  is  crooked,  shallow,  and  exceedingly  difficult  of 
navigation,  requiring,  as  General  Warren  states  in  his  report  of  April  6,  1854, 
to  be  excavated  "almost  continuously  to  the  landing  at  Nashville,  a  distance  of 
seven  and  a  half  miles."  For  this  distance  the  fall  is  about  eighteen  feet,  and 
the  average  slope  2.4  feet  per  mile.  From  Nashville  to  the  Upper  chain  the 
channel  is  straight  and  deep,  and  the  fall  only  four  feet,  or  not  more  than  a  foot 
per  mile. 

*  Reduced  to  the  low  water  of  1864. 

*  This  discharge  was  calcalated  with  a  mean  depth  of  3.9  ieat^  the  avera^  depth  at  the 
time  the  velocity  was  observed. 
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Tbe  Lower  chain  extends  from  Keokuk  to  the  mouth  of  Price's  creek.  The 
channel  is  3.5  feet  to  eight  feet  deep,  but  it  is  very  swift  and  crooked,  and  there- 
fore intersected  by  surface  and  under  currents,  particularly  in  that  part  of  it 
known  as  Sucker  chute  and  Omega  patch.  The  greater  part  of  the  last  appro- 
priation was  expended  here,  improving  the  channel  materially,  but  the  fragments 
of  the  rock  blown  out  were  piled  alongside  of  the  channel,  injudiciously  it  ap- 
pears, as  tlie  ice  has  already  carried  away  the  greater  part  of  the  piles  and  re- 
depositcd  the  fragments  of  rock  in  the  channel. 

The  English  chain  extends  from  Montcbello  to  Waggoner's  warehouse.  The 
channel  running  near  the  Illinois  shore  in  this  reach  is  comparatively  straight, 
from  four  to  seven  feet  deep,  and  from  fifty  to  two  hundred  feet  wide,  and 
presents  no  particular  difEculties  to  navigation  except  in  times  of  high  wind. 

The  head  of  Lamallec's  chain  is  opposite  the  mouth. of  Larey's  creek;  the 
channel  is  from  4.5  to  10  feet  deep,  and  an  average  of  one  hundred  and 
twenty  feet  wide ;  but  it  is  crooked,  intricate  and  dangerous,  owing  to  the 
presenci^.  of  many  shoal  patches  of  rock,  the  breaks  of  which  are  not  distinguish- 
able iu  rough  weather. 

Spanish  chain  extends  from  Judge  Ballinger's  place  to  within  a  half  mile  of 
Nashville ;  the  channel  is  from  three  to  thirteen  feet  deep,  and  from  twenty-five 
to  three  hundred  feet  wide,  and,  although  sufficiently  difficult  of  navigntion,  had 
been  somewhat  improved  by  excavation. 

The  Upper  chain  extends  but  a  short  distance  below  Montrose  island,  and  is 
made  by  a  broad  fiat  bed  of  rock  extending  entirely  across  the  river,  upon 
which  the  water  in  dry  seasons  is  not  over  two  feet,  and  frequently  not  a  foot 
deep.  The  channel  is  a  channel  only  in  name,  being  nothing  more  than  a  slight 
depression  in  the  rock  about  three  feet  deep  and  fifty  feet  wide  in  the  narrowest 
place.  An  accurate  idea  of  the  geological  and  other  physical  features  of  the 
.  entire  rapids  may  be  obtained  by  an  inspection  of  the  maps,  sections  and  profiles 
submitted  herewith.  The  difficulty  of  navigation,  it  may  be  observed*  on  all  the 
chains,  lies  not  so  much  in  the  shallowness  of  the  channel  or  thread  of  the 
current  as  in  its  unevenness  of  bottom,  insufficient  width,  tortuous  direction,  and 
great  velocity.  The  influence  of  these  features  is  exaggerated  by  cross-surface 
and  under  currents,  and  by  east  and  west  winds.  From  fear  of  the  rocks  boats  are 
compelled  to  move  slowly,  and  are  therefore  more  difficult  to  guide,  and  no  matter 
how  skilful  the  pilot  may  be  his  boat  will  be  earned  forward  in  the  direction  of 
the  original  impulse  for  some  distance  before  it  can  be  made  to  obey  the  helm ; 
this  is  j)articularly  the  case  in  windy  weather  and  while  going  down  stream. 
From  these  causes  I  am  of  the  opinion  that,  had  a  careful  record  been  kept  of 
the  boats  grounded  on  the  rapids,  it  would  probably  show  that  as  many  had 
struck  upon  the  rocks  near  the  pools  as  on  the  chains  themselves.  If  this  view 
of  the  case  is  correct,  no  amount  of  excavation  would  entirely  remedy  the  difficulty. 

The  greatest  fall  on  the  rapids  is  on  the  Lower  chain,  where  it  amounts  to 
1.472  feet  in  1,000  feet,  or  7.77  feet  per  mile;  the  velocity  of  the  current  is 
consequently  greater  here  than  at  any  other  place,  though  it  was  not  accurately 
measured  on  account  of  running  ice.  The  greatest  observed  velocity  was  at  the 
head  of  English  chain,  where  it  was  found  to  be  4.35  feet  per  second,  or  3.02 
miles  per  hour. 

The  maximum  range  of  the  water  surface  at  the  head  of  the  rapids  could  not 
be  determined  with  exactness  for  the  lack  of  well-defined  high  water  marks,  but 
from  the  best  that  could  be  obtained  it  is  found  to  be  about  12.65  feet.  General 
Warren,  in  his  report  of  April  6,  1854,  gives  it  at  11.75  feet.  The  average 
range  will  probably  not  exceed  9  feet.  At  Waggoner's,  Nashville  and  Keokuk 
the  difierence  between  extreme  high  and  low  water  w^as  accurately  determiaed, 
and  found  to  be  15.88  feet  and  19.28  feet  respectively. 

In  1865  and  1866  navigation  opened  about  the  1st  of  March,  and  closed 
about  the  1st  of  December,  giving  275  days,  which  may  be  considered  somewhat 
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above  the  average  for  the  boating  season.  Bj  an  examination  of  the  register 
kept  at  the  Keokuk  Indicator  hj  the  Upper  Mississippi  Pilots*  Association  it 
appears  that  the  water  on  the  Lower  chain  was  less  than  four  feet  for  fifty  days 
daring  1865,  the  least  depth,  2.3  feet,  having  been  reached  on  the  20th 
of  Jane ;  but  this  was  quite  an  unusual  season,  the  lowest  water  generally 
occurring  about  the  middle  of  September  and  continuing  much  longer.  During 
1S66  the  same  register  shows  ninety-two  days,  or  one-third  the  entire  season, 
when  the  water  was  less  than  four  feet. 

The  least  available  depth  recorded  was  two  feet,  and  occurred  on  the  4th  or 
5th  of  October.  From  tne  28th  of  September  to  the  2d  of  December  the  water 
ranged  between  two  feet  and  3.3  feet  on  the  Lower  chain.  This  was  about  an 
average  year.  The  driest  season  known  was  that  of  1864,  when  the  river,  early 
in  September,  reached  a  sta^e  about  ten  inches  lower  than  just  mentioned.  The 
plane  of  this  low  water  has  been  taken  as  the  plane  of  reference  for  all  the  sound- 
ings made  by  the  parties  under  my  direction. 

Daring  the  extreme  low  water  season  navigation  for  steamboats  along  the  rapids 
is  entirely  suspended,  and  their  cargoes  are  transferred  either  by  rail  or  lighters,  at 
an  extra  cost  of  about  one  dollar  per  ton  and  an  average  cost  of  about  $500  per  day 
to  the  steamboats  themselves  while  discharging  and  taking  on  freight,  or  about 
^1,000  per  trip.  By  a  register,  kept  at  the  Rock  Island  bridge,  it  is  ascertained 
that  daring  the  period  of  seven  years  ending  on  the  1st  day  of  December,  1866, 
2,412  steamboats  and  1,363  barges  have  passed  up  and  down  the  river.  This 
woald  be  an  average  of  344  steamboats  and  175  barges  each  way,  but  the  last 
year  shows  a  large  increase  in  the  number  of  boats  of  all  classes,  677  steamboats 
having  passed  up,  and  671  having  gone  down.  As  many  as  600  of  these  boats, 
probably,  carried  their  cargoes  to  the  lower  rapids  ;  and  as  we  have  just  seen 
these  rapids  had  less  than  four  feet  water  upon  them  for  ninety- two  days,  and 
were  almost  entirely  impassable  for  sixty-four  days,  it  is  safe  to  calculate  that 
the  steamboats  alone  engaged  in  this  commerce  were  taxed  to  the  amount  of 
^250,000  for  extra  labor,  in  order  to  transship  their  freight  at  the  lower  rapids,* 
while  the  owners  of  the  freight  were  compelled  \o  pay  one  dollar  per  ton  in  ad- 
dition for  lighterage  and  railroad  charges.  What  might  have  been  the  influence 
of  the  rapids  in  deflecting  commerce  from  its  natural  channel,  or  in  repressing  it 
altogether,  must  remain  for  the  present  a  matter  of  conjecture,  though  it  is  not 
difficult  to  demonstrate  that  the  products  which  have  gone  to  the  railroad,  in 
order  to  reach  a  market,  have  cost  the  producers  twenty-five  per  cent,  of  their 
value  more  than  would  have  been  a  fair  rate  for  freight  by  good  water  trans- 
portation. From  these  facts  there  can  be  but  little  doubt  that  the  Des  Moines 
rapids  alone,  in  their  present  state,  cost  the  people  of  the  upper  Mississippi 
valley,  at  the  least  possible  calculation,  half  a  million  of  dollars  annually.  As 
they  are  a  barrier  to  nearly  40,000  miles  of  internal  navigation,  the  equivalent 
of  double  that  many  miles  of  internal  coast  bordering  upon  the  Mississippi  and 
its  navigable  tributaries,  it  is  not  difficult  to  see  that  their  improvement  is  a 
matter  of  national  import,  in  which  all  sections  of  the  country  are  equally  inter- 
ested. Tabulated  statements  of  the  amount  of  commerce  and  navigation  which 
would  be  benefited  thereby,  as  well  as  the  amount  of  revenue  collected  at  the 
nearest  ports,  are  submitted  herewith,  under  the  head  of  general  remarks. 

In  carrying  out  the  instructions  of  the  engineer  department,  heretofore  re- 
cited, I  have  endeavored  to  consult  the  interests  of  commerce  in  its  broadest 
extent,  but  have  listened  attentively  to  every  suggestion  in  regard  to  the  plan  { 

and  necessity  of  improvement,  whether  made  by  persons  locally  or  generally 
interested.  But  before  discussing  the  various  plans  which  have  claimed  my  at- 
teDtiou,  I  desire  to  state  that  all  the  experience  of  the  past  goes  to  show  that  no 

*  See  the  certificate  of  Mr.  Griffith,  secretary  of  the  Northern  Line  Packet  Company,  sub- 
mitted herewith. 
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plan  can  be  made  entirely  effective  which  is  based  upon  temporary  expedients, 
or  depends  for  its  execution  upon  successive  appropriations  of  small  sums  bj 
Congress,  as  has  been  the  custom  heretofore.  Something  like  $400,000,  exclu- 
sive of  the  last  appropriation,  have  been  already  appropriated  for  both  rapids, 
$335,000  of  which  have  been  expended  upon  the  lower  rapids,  for  which  amount 
not  to  exceed  2«),000  cubic  yards  of  stone  have  been  excavated.  Aa  this 
money  was  expended  when  labor  was  comparatively  cheap,  it  ought  to  have 
been  sufficient,  with  a  judicious  plan  of  improvement,  to  do  nearly  the  entire 
work  required.  Notwithstanding  the  work  done  has  benefited  the  channel,  J 
regard  the  expenditure  as  almost  thrown  away,  most  of  it  having  been  consumed 
in  experiments  and  preparations. 

After  a  feasible  plan  has  been  devised,  and  proper  estimates  have  been  made, 
the  necessary  money  should  be  appropriated  at  once,  so  as  to  secure  the  means 
by  which  the  work  may  be  carried  forward  vigorously  and  economically  till  the 
improvement  is  finished. 

The  plan  of  excavating  the  channel  is  for  a  variety  of  reasons  exceedingly 
difficult  to  execute  at  these  rapids,  either  by  blasting  under  water  or  by  the  use 
of  coffer  dams. 

In  order  to  enlarge  the  channel  to  200  feet  width  and  four  feet  depth,  at  ex- 
treme low  water,  it  will  be  necessary,  according  to  General  Warren's  report, 
(making  allowance  for  the  ten  inches  additional  depth,  not  provided  for  by  him, 
and  rendered  necessary  by  the  low  water  of  1864,)  to  excavate  about  150,000 
cubic  yards  of  stone.  According  to  the  data  recently  obtained,  it  will  require 
the  excavation  of  177,519  82  cubic  yards,  which,  at  an  average  of  fifteen  dollars 
per  yard,  will  cost  $2,662,797  30. 

Should  this  channel  be  completed  it  will  not  accomplish  all  that  is  required, 
for  in  addition  to  the  dangers  consequent  upon  cross-currents,  it  is  only  indicated 
by  the  faintest  ripple  mark  of  the  running  water,  and  could  not,  therefore,  be 
used  either  during  the  night,  in  the  fog,  or  during  unfavorable  winds,  and  a 
special  pilot  would  be  required  at  nearly  all  times.  Hence  one-half  the  time  of 
extreme  low  water  the  river  would  still  be  impassable  at  the  rapids. 

Other  difficulties  would  also  continue  to  exist ;  the  fall  of  eighteen  feet  in 
seven  and  one-half  miles,  with  an  increased  current,  would  have  to  be  overcome 
at  a  great  expense  of  cost  and  time  by  the  ascending  boats,  and  the  navigation 
for  descending  boats  would  not  be  shorn  of  its  dangers.  In  addition  to  this,  as 
the  water  ia  nowhere  deep,  and  as  the  excavation  has  to  be  carried  lower  than 
actually  required,  the  tendency  is  to  draw  the  water  from  the  shores  and  above, 
and  proportionately  transfer  the  shallow  places.  From  these  considerations  I 
do  ttot  hesitate  to  recommend  the  abandonment  of  this  plan  at  the  lower  rapids, 
and  the  adoption  of  another,  which  will  secure  safe,  easy,  and  economical  navi- 
gation at  any  time  of  night  or  day,  and  in  all  kinds  of  weather,  for  every  species 
of  craft  plying  upon  the  river,  either  above  or  below  the  rapids.  Nothing  less 
than  this  will  fully  subserve  the  interests  of  commerce  or  national  defence,  and 
therefore  nothing  else  should  be  adopted.  The  fullest  and  most  efficient  means 
to  overcome  the  difficulty  must  ultimately  be  the  most  economical,  although  they 
might  involve  the  expenditure  of  a  large  sum  of  money.  But  when  those  means 
are  found  but  a  little  more  expensive,  as  shown  herein,  as  well  as  much  more 
certain  to  accomplish  the  desired  result,  they  should  be  adopted  at  once  and  with- 
out further  argument. 

Several  other  plans,  such  as  the  construction  of  a  continuous  dam  with  locks 
across  the  entire  stream,  and  various  modifications  of  wing  dams,  sluices,  and 
*'  chutes  "  for  narrowing  and  deepening  the  thread  of  the  current,  have  been 
suggested  and  carefully  considered,  but  have  all  been  rejected  as  involving  too 
many  elements  of  uncertainty  to  warrant  their  application  to  a  river  of  such 
magnitude  as  the  Mississippi.  They  are,  without  exception,  more  or  less  experi- 
mental in  their  character,  and  concerned  with  elements  in  the  problem  quite  in^ 
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detenninatc  in  their  value  and  imfluence,  and  while  some  of  them  might  materi- 
ally ameliorate  the  present  difficulties,  the  chances  in  their  favor  are  too  uncer- 
tain, and  their  probable  cost  too  much  a  matter  of  speculation,  to  authorize  their 
adoption. 

So  far  as  the  necessities  of  commerce  are  concerned  the  river  has  already  been 
sufficiently  experimented  upon  ;  effective  plans  are  now  required. 

In  view  of  these  facts  I  have  respectfully  to  recommend  the  construction  of 
an  independent  navigation  canal  along  the  Iowa  shore  from  a  point  near  the 
present  site  of  the  Keokuk  Indicator,  at  the  city  of  Keokuk,  to  a  point  just 
below  the  village  of  Nashville  ;  the  balance  of  the  distance  to  be  overcome  by 
using  the  natural  channel,  which  from  here  to  the  Upper  chain  is  found  to 
contaiu  sufficient  water  for  all  purposes.  At  the  Upper  chain  a  through  cut 
200  feet  wide,  six  feet  deep,  and  2,400  feet  long,  will  be  necessary.  A  careful  cal- 
colation  shows  that  54,882.29  cubic  yards  will  have  to  be  excavated,  and  this  can 
most  surelj  and  economically  be  done  by  the  use  of  coffer-dams  at  the  low-water 
season. 

The  estimated  dimensions  of  the  canal  are  as  follows  :  length  7.6  miles ; 
width  on  the  water  surface  three  hundred  feet,  and  depth  at  the  lowest  stage 
six  feet.  The  stage  of  water  here  referred  to  is  that  of  1864,  which  was  ten 
inches  lower  than  any  other  season  recorded  and  about  fifteen  inches  below 
that  of  1866,  which  may  be  taken  as  an  average.  The  canal  would  therefore 
pass  boats  drawing  full  six  feet,  and  have  a  sufficient  depth  in  addition  for  per- 
fect safety  dnring  seasons  of  average  low  water.  It  should  run  the  entire  dis- 
tance, except  at  one  or  two  low  points  along  the  shore  in  the  bed  of  the  river. 
The  river  embankment  for  strength  and  economy  should  be  constructed  of  earth,, 
and  securely  covered  inside  and  out  with  a  well  made  riprap  of  broken  stone, 
80  as  to  render  it  entirely  safe  against  the  running  ice  and  freshets.  It  will 
require  two  lift-locks  and  one  guard-lock  ;  the  lift-lock  to  be  three  hundred  and 
fifty-six  feet  between  the  mitre-sills,  eighty  feet  wide  beween  tops  of  chamber 
w^,  (seventy-eight  feet  at  the  water-surface,)  and  to  lift  respectively  eight  and 
ten  and  one-third  feet. 

The  lower  lock  should  also  be  furnished  with  a  set  of  guard-gates  for  security 
against  floods,  and  the  guard-lock  proper  at  the  head  of  the  canal  should  be  so 
arranged  as  to  admit  of  being  used  as  a  lift-lock  whenever  required,  which  would 
be  after  the  water  in  the  river  at  the  head  of  the  canal  had  raised  (three  or  four 
feet)  above  the  extreme  low-water  mark.  This  construction  will  admit  of  nine 
feet  draught,  the  utmost  likely  ever  to  be  required  for  purposes  of  navigation, 
either  by  vessels  of  commerce  or  war,  and  will  allow  the  canal  to  be  used  at  all 
ordinary  stages  of  the  river,  so  that  ascending  boats  may  avail  themselves  of  the 
slack  water  of  the  canal  to  overcome  the  increased  currents  of  high  water  in  the 
open  river.  The  saving  in  fuel  and  time  would  alone  pay  a  handsome  revenue 
upon  the  entire  cost  of  the  improvement. 

It  will  be  observed  that  in  this  canal  a  greater  depth  at  extreme  low  water  is 
provided  for  than  is  required  by  the  present  ruling  depth  of  the  river  above  and 
below ;  but  as  the  work  is  intended  to  be  permanent,  it  should  be  constructed  so 
as  to  meet  all  possible  contingencies  of  the  national  defence  and  river  improve- 
ments in  the  future. 

It  is  believed  that  before  the  expiration  of  fifty  years  the  average  ruling  low- 
water  depth  of  the  Mississippi  from  St.  Louis  to  St.  Paul  may  be  increased  to 
six  or  seven  feet,  in  which  event  no  changes  will  be  necessary  in  the  proposed 
canal  at  the  lower  rapids.  This  system  of  navigation,  providing  in  the  fullest 
manner  for  the  improvement  of  the  rapids,  will  cost  $3,390,000.  Should  it  be 
deemed  inadmissible  or  unnecessary  by  Congress  to  provide,  in  the  dimensions  of 
the  proposed  canal,  for  the  ultimate  development  of  the  river  above  and  below, 
the  cost  may  be  reduced  to  $2,731,722  96,  by  reducing  the  depth  of  water  in 
the  channel  and  throngh-cut  to  five  feet  instead  of  six,  so  as  to  give  good  navi- 
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gation  for  boats  drawing  four-feet  water.  This  may  be  ultimately  diminished  bj 
the  sum  of  $34,155»  should  it  be  found  unnecessary  to  construct  the  stone  pier  or 
wing-dam  estimated  for  at  the  foot  of  Montrose  island. 

The  through-cut  along  the  channel  at  the  Upper  chain  involves  the  use  of 
cofferdams,  and  although  they  are  quite  expensive  in  their  application,  it  is 
believed  that  they  are  more  likely  than  any  other  means  to  result  successfully ; 
but  as  the  work  is  to  be  done  by  contract,  the  contractor  should  be  permitted  to 
use  his  own  discretion  in  the  selection  of  the  plan,  under  sufficient  bond  and 
surety,  for  the  expeditious  excavation  of  the  new  channel  to  the  dimeneions 
specified  in  this  report.  Estimates  of  cost  and  a  general  plan  of  the  proposed 
canal,  prepared  under  my  directions  by  my  assistant,  Mr.  D.  G.  Jcnne,  a  civil 
engineer  of  sound  judgment  and  enlarged  experience  in  the  construction  of  canals, 
together  with  a  map  of  the  rapids  and  a  part  of  the  river  above  and  below,  are 
submitted  herewith. 

Detailed  maps,  plans,  and  specifications  will  be  prepared  and  forwarded  to  the 
engineer  department  as  soon  as  the  more  pressing  duties  with  which  I  am  charged 
will  permit. 

The  following  extracts  from  the  report  of  Mr.  D.  C.  Jenne,  embodying  sound 
opinions  confirmatory  of  my  judgment,  will  give  all  the  additional  information 
necessary  for  a  complete  understanding  of  the  proposed  plan  of  improTemeut, 
viz: 

"  Your  special  instructions  to  me  were  to  make  a  detailed  estimate  for  a  canal 
three  hundred  feet  wide  and  six  feet  deep  at  low  water,  (low  water  of  1864,) 
with  locks  three  hundred  and  fifty  feet  by  eighty  feet,  extending  from  the  deep 
water  at  Nashville  to  the  deep  water  at  Keokuk.  After  a  personal  examination 
of  the  route,  I  was  enabled  very  carefully  to  locate  on  the  map  which  Colonel 
Ulffers  had  prepared  a  centre  line  of  canal,  which  is  generally  about  one  hun- 
dred and  fifty  feet  from  the  shore,  except  for  a  distance  of  1.44  miles,  where  it  runs 
on  the  low  table- land  adjoining  the  river.  A  profile  of  the  surface  line  of  low  and 
high  water,  and  of  the  ground  and  the  bed  of  the  river,  showing  both  excavation 
and  embankment,  has  also  been  prepared.  At  the  head  of  the  canal  is  located  a 
guard-lock  with  walls  twenty-one  and  two-thirds  feet  high,  or  two  feet  above  high- 
watermark.  This  will  be  used  as  a  lift-lock  when  the  water  in  the  river  is  more 
than  three  feet  above  low  water.  It  will  have  a  favorable  location  independent 
of  the  river,  and  the  cost  of  bailing  and  draining  will  be  comparatively  small. 

"  A  lock  of  eight-feet  lift  is  located  at  a  point  about  five  and  six-tenths  miles 
from  the  upper  end  and  two  miles  from  Keokuk.  This  lock  also  has  a  location 
independent  of  the  river,  and  not  expensive  for  bailing  and  draining. 

"  At  the  lower  end  a  lock  of  10^  feet  lift  is  located  entirely  in  the  river,  and  its 
construction  will  require  an  expensive  coffer-dam,  and  make  the  item  of  bailing 
and  draining  very  heavy.  Its  location  is  such  as  to  make  six  feet  of  water  on 
the  mitre-sill  at  low  water.  The  walls  will  be  2S§  feet  high,  which  will  carry 
them  two  feet  above  high  water.  In  the  centre  is  placed  an  extra  set  of  gates, 
which  reverse  in  closing  to  keep  high  water  out  of  the  canal. 

**  The  river  bank  of  the  canal  for  the  entire  length  is  to  be  raised  four  feet  above 
the  high  water  of  1851,  and  is  to  be  20  feet  wide  on  the  top,  with  an  outside 
slope  of  li  to  1,  and  an  inside  slope  of  1^  to  1,  with  a  heavy  rip-rap  wall  on 
the  outside,  and  a  higher  one  on  the  inside  and  over  the  top.  The  height  of 
the  bank  will  vary  fronf  18  to  30  feet  above  the  bed  of  the  river. 

"  A  large  amount  of  rock  excavation  will  be  necessary  at  the  guard-lock,  and 
for  one  mile  below,  in  order  to  obtain  six  feet  depth  in  low  water  in  the  river ; 
also  at  the  middle  lock  and  for  a  half  mile  below. 

"  On  the  flats  from  four  to  eight  feet  of  excavation  are  earth,  and  the  balance 
rock.  The  excavated  material  will  generally  be  used  in  the  embankment  and 
rip-rap  walls,  and  can  be  hauled  from  the  pit  directly  to  the  point  required*  and 
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thus  eave  tlie  expense  of  borrowing  the  materials  from  other  points  to  form  the 
bank. 

'*  The  character  of  the  earth  in  the  adjoining  hills  or  banks  is  very  favorable 
for  forming  solid  and  water-tight  banks,  but  for  a  considerable  part  of  the  dis- 
tance the  rocks  run  up  so  high  on  the  hills  that  it  will  be  expensive  obtaining 
the  same,  and  for  this  reason  a  high  price  has  been  used  in  the  estimate. 

'*  There  is  probably  no  stone  on  this  side  of  the  river  that  will  answer  for  face 
stoDC  for  the  locks,  but  the  backing  and  vertical  wall  stone  can  mostly  be  ob- 
tained here,  and  perhaps  a  large  portion  of  the  excavated  rock  can  be  used  for 
this  purpose. 

'*0n  the  Illinois  or  east  side  of  the  river,  within  a  reasonable  distance  of  the 
work,  are  located  splendid  qnarries  of  magnesian  and  other  limestone,  which  will 
answer  every  purpose  for  face  and  dimension  stones,  and  which  can  be  delivered 

on  the  ice  during  the  winter,  or  in  boats  during  the  summer. 

*■  •  •  «  *  *  * 

'*  The  magnitude  of  this  work  is  such  that  the  actual  cost  per  mile  must  far 
exceed  the  general  cost  of  most  of  the  canals  in  this  country.  The  enlarged 
Erie,  with  a  prism  of  56  feet  width  of  bottom,  70  feet  surface,  and  seven  feet 
depth  of  water,  with  double  locks  110  by  18  feet,  has  cost  about  $91,000 
per  mile.  The  proposed  canal  will  have  a  cross  section  of  prism  about  four 
times  as  large  as  the  Erie,  with  locks  three  times  as  wide.  The  banks  will  be 
almost  entirely  built  in  the  river,  with  a  heavy  guard  bank  to  protect  against 
high  water,  while  the  Erie  canal  has  comparatively  a  small  amount  of  this  kind 
of  work." 

4:  :|c  :|e  *  4:  *  « 

"  I  would  recommend  that  the  Upper  chain  be  improved  by  excavating,  on 
the  west  side  of  Montrose  island,  a  channel  200  feet  wide  and  six  feet  deep  at 
low  water ;  and  for  the  purpose  of  preventing  the  water  from  spreading  out 
toward  the  Nauvoo  or  east  side  of  the  river,  for  at  least  half  the  length  of  the 
channel,  that  a  stone  pier,  extending  down  from  the  foot  of  said  island  for  1,000 
feet,  be  built  parallel  with  the  channel.  The  excavation  can  be  done  by  con- 
structing coffer-dams,  say  three  in  number,  which  shall  embrace  an  area  of  1,000 
by  230  feet  each,  pumping  out  the  water  and  excavating  the  lock  by  the  ordi- 
nary process  of  drilling  and  blasting. 

"  If  it  be  necessary  to  contract  the  water  still  further,  the  excavated  material 
can  be  used  to  form  a  wing  dam  from  the  channel  to  the  west  shore. 

•  ♦  «  •  3(t  «  3iC 

"  From  all  the  information  in  my  possession,  it  seems  that  a  depth  of  five  feet 
is  all  that  can  be  obtained  in  the  river  above,  until  improvements  shall  be  made 
to  increai^e  the  same.  If  the  demands  of  commerce  shall  ever  call  for  this  in- 
creased depth,  it  will  seem  to  have  been  a  great  oversight  not  to  have  m|ide  the 
improvement  of  the  rapids  for  six  feet  depth  of  water,  even  though  the  cost  had 
thereby  been  greatly  augmented.  Therefore,  in  view  of  what  the  commerce  of 
the  river  may  hereafter  demand,  I  would  recommend  that  the  channel  be  made 
six  feet  deep  at  low  water.  This  is  undoubtedly  all  that  will  ever  be  required, 
inasmuch  as  no  greater  depth  can  probably  be  obtained  in  the  river  above. 

"  If  a  dam  were  built  across  the  river  at  Nashville,  raising  the  water  four  feet, 
the  most  of  the  rock  excavation  in  the  canal  and  a  very  large  part  of  that  in  the 
channel  at  the  Upper  chain  would  be  avoided,  and  the  cost  of  the  whole  work 
materially  reduced.  Such  a  dam  would,  however,  prevent  boats  from  navigat- 
ing the  river,  and  compel  them  to  use  the  canal  even  when  the  water  in  the 
river  w  of  sufficient  depth  ;  it  is  therefore  inadmissible. 

**  The  annexed  estimates  for  the  canal  are  based  on  300  feet  width  and  six  feet 
depth,  but  it  will  be  seen  that  by  reducing  the  width  to  200  feet  where  the  ex- 
cavation of  rock  and  earth  occurs,  a  saving  of  $280,000  can  be  made.  This 
reduction  would  occur  in  detached  portions,  where  the  canal  leaves  the  river, 
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and  in  my  opinion  would  answer  every  purpose.  If  it  should  afterwards  be 
considered  necessary,  the  additional  100  feet  could  be  excavated  duiing  the 
suspension  of  navigation. 

"  In  order  to  obtain  materials  for  embankment  and  to  locate  a  good  line  for  the 
canal,  it  will  be  necessary  to  alter  in  several  places  the  line  of  the  public  high- 
way, and  of  the  Keokuk  and  Fort  Madison  railroad.  The  total  length  of  each 
which  requires  alteration  is  about  three  miles,  and  the  cost  is  embraced  in  the 
annexed  estimates. 

"  There  are  several  small  streams  which  will  have  to  be  taken  in,  and  as  the 
river  guard  bank  must  be  cai-ried  very  much  above  the  surface  of  the  water  in 
the  canal,  no  waste-weirs  can  be  constructed  at  those  points.  The  most  import- 
ant of  these  streams  is  Price's  creek.  If  they  in  times  of  freshet  bring  in  too 
much  water,  it  will  have  to  be  passed  off  in  sluices  which  must  be  constructed 
around  the  lift-locks. 

"The  cost  of  the  sluices  is  provided  for  in  the  estimates." 

•  •*••• 

TIME  REQUIRED  TO  CONSTRUCT  THE  WORK. 

"  In  the  construction  of  the  canal,  the  first  season  should  be  occupied  in  exca- 
vating li  p.irt  of  the  canal,  putting  in  the  bottom  of  the  outside  of  the  rip-rap 
wall  for  the  entire  length,  and  raising  it  from  ten  to  fifteen  feet  high.  This  can 
be  done  and  allow  the  high  water  of  the  next  spring  to  overflow  it  and  do  no 
harm.  During  the  second  year  the  excavation  should  be  continued,  the  earth 
for  embankment  put  in  and  the  outside  rip-rap  wall  completed.  The  third  season 
the  excavation  for  the  canal  should  be  finished,  the  inside  rip-rap  wall  put  in, 
and  the  remainder  of  the  bank  and  walls  completed.  For  the  locks,  the  first 
season  should  be  occupied  in  procuring,  preparing,  and  delivering  materials  at 
the  works.  The  second  season,  the  coffer-dams  should  be  put  in,  the  lock  pits 
excavated,  the  foundations  prepared,  and  a  portion  of  the  masonry  laid.  During 
the  third  year,  the  masonry,  gates,  embankment,  and  all  the  other  work  should 
be  completed.  In  this  manner,  if  the  work  is  commenced  in  the  ensuing  sum- 
mer, the  whole  can  be  completed  in  the  fall  of  1869,  or  in  about  two  and  a  half 
years. 

**  The  channel  and  piers  at  the  Upper  chain  can  be  finished  by  the  fall  of 
1868,  or  in  one  and  a  half  year. 

COST  OF  MAINTENANCE. 

''  The  general  average  cost  for  the  repairs  of  the  enlarged  Erie  canal,  for  the 
last  five  years,  has  been  about  $1,000  per  mile  per  year,  including  all  items  of 
repairs,  superintendence,  and  lock-tending.  This  canal  is  about  3/>0  miles  long, 
and  has  fifty-seven  double  locks  and  fifteen  single  locks. 

'*  It  is  my  opinion  that  the  maintenance  of  the  proposed  canal  and  locks  cannot 
exceed  $2,000  per  mile  per  year  for  the  next  ten  years,  and  that  for  the  first 
five  years  it  will  not  be  over  $1,000  per  mile  per  year,  unless  some  unforeseen 
accident  shall  occur.  At  this  rate  the  cost  of  repairs  of  the  whole  canal  for  ten 
years  will  be  $15,200  per  year. 

**  If  the  demands  of  commerce  shall  ever  require  a  double  set  of  locks,  the  pro- 
posed ones  can  be  so  located  on  one  side  of  the  centre  as  to  leave  sufficient  room 
for  the  construction  of  other  locks  by  their  side  without  in  any  manner  disturb- 
ing the  outside  river  embankment  wall. 

"  In  the  prism  of  the  canal  and  in  the  locks,  provision  is  made  for  a  xlepth  of 
nine  feet  when  there  is  a  rise  of  three  feet  in  the  river,  in  order  that  boats  of 
eight  feet  draught  may  pass  through  the  canal. 

"  I  have  prepared  a  plan  for  the  lower  lock,  of  the  dimensions  and  form  hereto- 
fore described,  the  general  details  of  which,  with  the  exception  of  the  reversed 


REPORT  OP  THE  SECRETARY  OF  WAR,         285 

gatee,  will  apply  to  the  other  liflt-lock  and  guard-lock.  It  is  sapposcd  that  the 
foundation  of  all  the  locks  will  he  on  rock  of  such  a  character  as  to  ohviate  the 
necessity  of  using  timber. 

"  The  gates  are  to  be  of  wood,  properly  arched  on  the  upper  side  and 
strengthened,  with  wronght-iron  braces  or  hog-chains  on  the  lower  side.  This, 
it  is  believed,  will  answer  the  purpose  designed,  and  the  expense  will  be  much 
leea  than  that  of  iron  gates.  It  is  proposed  to  hang  the  gates  on  the  suspension 
plan  which  has  been  successfully  applied  to  the  locks  on  the  St.  Mary's  canal, 
between  Lakes  Huron  and  Superior. 

a|t  4e  4:  4c  4(  3|( 

*'  Detailed- estimates  of  the  cost  of  all  the  work  are  hereunto  annexed,  of  which 
the  following  is  a 

SUMMARY. 

"  For  a  canal  three  hundred  feet  wide  and  fix  feet  deep,  with  a  channel  at  Mont- 
six  feet  deep — 

Cost  of  canal,  embankment,  and  walls $1,  717,  480 

Cost  of  lift-lock 871,  265 

Cost  of  middle-lock 244,  910 

Cost  of  gnard-lock 242,  822 

Total  cost  canal  and  locks 2,  576,  477 

Cost  of  channel  and  pier  at  Montrose 619, 155 

Total 3, 195,  632 

Add  contingencies  and  engineering 194,  368 

Total  cost 3,  :j90,  000 


"  For  a  canal  three  hundred  feet  wide  in  embankment  and  two  hundred  feet  wide 
in  excavation,  and  six  feet  deep,  with  a  channel  at  Montrose  six  feet  deep^ 

Cost  of  canal  embankment  and  walls $1,  454,  680 

Cost  of  lower  lift-lock 371,  265 

Cost  of  middle  lift-lock 244,  910 

Cost  of  guard-lock 242,  822 

Total  cost  canal  and  locks 2,  313,  677 

Cost  of  channel  and  piers  at  Montrose 619, 155 

Total 2,  932,  832 

Add  contingencies  and  engineering •. 177, 168 

Total  cost 3, 110,  000 
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"For  a  canal  300  feet  wide  and  five  feet  deep,  with  a  channel  at  Montrose  five 
feet  deep — 

Total  for  a  canal  six  feet  deep  and  locks,  as  above . .   $2,  576,  477 
Deduct  difference  in  cost  for  five  feet 220,  000 

Coat  of  canal  and  locks f  2,  356, 477 

Total  for  channel  and  pier  at  Montrose 619, 155 

Deduct  difference  in  cost  for  five  feet 157,  500 

Cost  of  channel  and  pier 461, 655 


Total 2, 818, 132 

Add  for  contingencies  and  engineering 171, 868 

Total  cost 2,  990, 000 


**  For  a  canal  300  feet  wide  in  embankment,  200  feet  iu  excavation,  and  five 
feet  deep,  with  a  channel  at  Montrose  five  feet  deep-^ 

Total  for  canal  six  feet  deep  and  locks,  as  above ....   $2,  313,  677 
Deduct  difference  in  cost  for  ^re  feet ...         220,  000 

Cost  of  canal  and  locks $2,  093, 677 

Total  for  channel  and  pier,  as  above 619. 155 

Deduct  difference  in  cost  for  five  feet 1 57,  500 

Cost  of  channel  and  pier 461, 655 

Total 2,555,332 

Add  for  contingencies  and  engineering 154, 668 

Total  cost 2,  710, 000" 


From  the  foregoing  it  will  be  seen  that  provision  has  been  made  in  the  esti- 
mate for  the  reduction  of  the  canal,  where  excavation  is  necessaiy,  to  200  feet 
in  width,  should  it  be  deemed  advisable ;  but  this  is  not  recommended,  since  tbc 
full  width  of  300  feet  will  be  required  for  the  meeting  of  boats  and  their  barges 
ascending  and  descending.  As  the  delays  are  more  apt  to  occur  at  the  locks 
than  elsewhere,  the  full  width  should  be  preserved  especially  iu  their  vicinity. 
If  the  canal  for  boats  of  four^feet  draught  is  adopted,  its  width  of  300  feet 
should  be  prescribed  throughout. 

THE   ROCK  ISLAND   RAPIDS. 

The  Rock  Island  or  upper  rapids  extend  from  Le  Claire  to  Davenport,  a  dis- 
tance of  14.26  miles,  measured  on  the  Iowa  shore,  with  a  total  fall  of  21.46 
feet.  The  mean  width  of  the  Mississippi  in  this  distance  is  about  2,500  feet, 
varying  from  1,500  feet  (at  Port  Byron)  to  3»960  feet  (below  Campbell's  island.) 
The  area  of  cross-section  varies  from  6,829  square  feet  (on  Moline  chain)  to 
21,093  square  feet  (at  the  foot  of  St.  Louis  chain.)  The  greatest  velocity  is  on 
Moline  chain,  being  5.054«'5  feet  per  second,  or  about  3^  miles  per  hour,  at 
low  water.  The  least  velocity  is  found  opposite  Hampton,  being  not  greater  than 
1}  mile  per  hour. 

The  great  difference,  in  hydrographic  features,  between  the  Rock  Island  and 
the  Des  Moines  rapids  must  find  its  explanation  in  the  geological  structure  of 
the  country.     At  the  Des  Moines  rapids  the  river  runs  over  an  inclined  stratum 
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of  a  single  rock  formation,  the  chertj  limestones  of  the  Keokuk  series,  the  dip 
of  which  is  equal  to  the  present  inclination  of  the  water  surface.  At  the  Rock 
Island  rapids  the  geological  conditions  are  entirely  different.  Here  we  find,  at 
the  head  of  the  rapids,  near  Le  Claire,  a  magnesian  limestone  of  upper  silurian- 
age,  (Niagara  group,)  ahoat  50  feet  thick,  dipping  to  the  southward  more  rapidly 
than  the  surface  of  the  water,  its  top  layers  disappearing  below  water  near 
Hampton.  Succeeding  this,  in  regular  sequence,  we  find  below  Hampton  lime- 
stones of  the  Devonian  age,  (commonly  referred  to  as  the  Hampton  group,)  the 
successive  ledges  of  which  crop  out  on  both  river  banks,  and  occasionally  in 
the  river  bed,  forming  reefs  or  chains. 

The  consequences  of  this  difference  in  geological  structure  are  at  ouce  apparent 
in  a  comparison  of  the  profiles  of  the  two  rapids.  While  in  the  Des  Moines 
rapids  we  find  a  uniform  depth  and  width  throughout  their  entire  length,  vary- 
ing only  in  depth  and  width  of  comparatively  insignificant  fissures  or  channels, 
we  have  in  the  Rock  Island  rapids  some  reefs  or  chains  obstructing  navi- 
gation for  a  short  distance  each,  and  separated  by  deep  intervals  or  pools  from 
six  to  thirty  feet  in  depth.  Of  the  fourteen  miles  between  the  head  and  foot. of 
the  rapids,  nearly  eleven  miles  afford  good  navigation  in  the  lowest  stages,  the 
obstructed  portion  covering  a  distance  of  only  a  little  more  than  three  miles.  At 
the  Rock  Island  rapids  the  total  descent  is  about  the  same  as  at  the  Des  Moines 
rapids ;  but  in  the  latter  case  it  is  mostly  found  in  the  lower  seven  miles,  whilst 
in  the  former  it  is  nearly  equally  distributed  over  their  entire  fourteen  miles. 

The  average  length  of  time  when  the  water  is  less  than  four  feet  on  the  Moline, 
the  shoalest  of  the  chains,  is  about  ninety  days,  more  than  four  feet  about  180 
days,  or  two-thirds  of  the  average  boating  season. 

From  these  circumstances,  and  the  reasons  set  forth  in  the  report  of  my  assist- 
ant, Brevet  Colonel  P.  C.  Hains,  embodied  herein,  I  have  the  honor  to  recom- 
mend that  the  navigation  of  these  rapids  be  improved  by  excavating  the  natural 
channel,  so  as  to  give  a  width  of  200  feet  and  a  navigable  depth  of  four  feet,  at 
extreme  low  water,  the  plane  of  reference  being  the  low  water  of  1 864..  The  dis- 
parity of  cost  between  this  plan  and  that  of  a  canal  leaves  no  doubt  in  my  mind 
as  to  which  should  be  adopted,  notwithstanding  the  fact  that  the  slack-water  of 
the  canal  would  be  a  great  advantage  in  itself  to  the  boats  navigating  it. 

It  is  believed  that  the  plan  recommended  can  be  executed  at  these  rapids 
without  any  extraordinary  difficulty;  and  as  the  river  does  not  average  over 
2,500  feet  in  width,  the  channel,  when  completed,  will  conform  to  the  natural 
direction  of  the  main  current,  will  be  free  from  hurtful  cross-currents,  and  will 
not  be  difficult  to  follow  dcuring  the  prevalence  of  unfavorable  winds.  A  few 
buoys,  or  pyramids  of  stone,  properly  placed,  will  enable  the  boats  to  navigate 
it  daring  the  night.  From  this  it  will  be  seen  that  the  proposed  excavated 
channel  promises  all  that  is  required.  When  finished  it  will  be  good  for  all 
time,  will  require  no  attendance  or  repairs,  and  will  not  interfere  with  any  other 
plan,  should  the  future  improvement  of  the  river  render  a  further  improvement 
necessary. 

The  imoant  of  commerce  and  navigation  interested  in  the  improvement  of 
these  rapids  is  essentially  the  same  as  that  for  the  lower  rapids,  and  hence  for 
information  on  this  point  I  respectfully  call  attention  to  the  ''statement''  pre- 
viously mentioned. 

The  details  of  the  plan  of  improvement  of  the  upper  rapids  are  given  in  the 
following  report  of  Brevet  Lieutenant  Colonel  Hains : 

Davenport,  Iowa,  December  20,  1866. 

Sir:  In  obedience  to  your  orders  of  the  5th  of  October,  1866,  directing  me 
"to  proceed  to  Davenport,  Iowa,  for  the  purpose  of  making  a  detailed  survey 
and  examination  of  the  Rock  Island  rapids  of  the  Mississippi  river,''  and  of 
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your  letter  containing  more  detailed  instructions  of  the  same  date,  I  have  the 
honor  to  submit  the  following  report,  with  the  accompanying  drawings: 

I  left  Keokuk,  Iowa,  on  the  6th  of  October,  1866,  arriving  in  Davenport' 
Iowa,  the  next  day,  and  immediately  commenced  organizing  my  parties,  and  in 
order  that  the  work  might  be  pushed  forward  with  the  greatest  despatch  consist- 
€nt  with  the  importance  of  the  work,  and  inasmuch  as  the  season  for  work  would 
be  of  short  duration,  I  put  into  the  field  all  the  force  that  could  work  to  advan- 
tage. 

The  hydrographic  party  was  placed  under  the  immediate  charge  of  Mr.  J.E. 
Abbott,  civil  engineer.  Their  work  included  all  that  related  to  the  topography 
of  the  bed  of  the  river,  and  other  information  concerning  the  flow  of  the  water 
over  the  rapids. 

A  larger  party  was  placed  under  the  charge  of  Mr.  W.  D.  Clark,  civil  engi- 
neer, w^ith  a  view  of  making  an  accurate  survey  of  the  valley  on  both  sides  of 
the  river,  phowing  the  meandering  of  the  shores,  and  gathering  all  other  inform' 
ation  necessary  for  the  investigation  of  the  several  projects  for  the  improve- 
ment of  the  navigation  on  the  upper  rapids.  Lines  of  levels  were  run  on  both 
shores,  from  a  point  about  four  miles  below  Rock  Island  to  a  point  about  four 
miles  above  Le  Claire ;  perpendicular  offsets  connecting  with  the  main  line  at 
various  distances  from  50  to  500  feet  apart,  according  to  the  changes  in  the  gen- 
eral feature  of  the  shore,  were  run. 

The  accompanying  maps  show  the  work  that  has  been  accomplished,  better 
than  any  explanation. 

As  the  time  allowed  us  would  not  warrant  an  entire  resurvey  of  the  bed  of 
the  river,  and,  moreover,  as  General  Warren's  map,  wherever  tested,  proved  to 
be  sufficiently  accurate,  I  caused  Mr.  Abbott's  party  to  restrict  themselves,  at 
first,  more  particularly  to  a  thorough  examination  of  the  bottom  on  the  chains,  in 
order  to  get  the  most  accurate  possible  data  for  estimating  the  amount  of  rock 
excavation  necessary  to  make  a  channel  of  200  feet  width  and  four  feet  depth 
in  low  water.  A  favorable  season  has,  however,  enabled  ns  to  accomplish  more 
hydrographic  work  than  could  reasonably  have  been  anticipated. 

The  upper  or  Kock  Island  rapids  begin  at  a  point  near  the  lower  end  of  Bock 
Island,  and  extend  14  ^-^  miles  up  the  river  to  a  point  near  the  lower  end  of 
the  town  of  Le  Claire.  The  bed  of  the  river  throughout  this  entire  distance  con- 
sists of  a  hard  surface  of  limestone  rock,  worn  in  many  places  into  deep  far- 
rows by  the  long- continued  action  of  the  water  and  the  material  washed  along 
the  bottom.  This  rock  crops  out  along  the  shores,  and  is  generally  found  stra- 
tified in  thin  layers  ;  the  lower  strata  in  the  bed  of  the  river  appear  to  be  harder 
and  of  different  thicknesses,  from  four  inches  to  two  feet  and  upwards.  There 
are  also  a  number  of  large  en*atic  boulders  of  granite  to  be  met  with,  but  these, 
as  a  general  thing,  do  not  present  serious  obstructions,  but  in  some  cases,  as  at 
Campbell's  chain,  they  rather  serve  as  guide  marks  for  pilots,  who  would  pro- 
test against  their  removal  on  that  account,  unless  replaced  by  other  equally  per- 
manent marks. 

The  only  difficulty  in  the  way  of  navigating  the  rapids  consists  in  passing 
over  the  chains,  of  these  there  are  seven,  viz :  the  Upper  or  Smith's  chain, 
Sycamore,  St.  Louis,  Campbell's,  Duck  Creek,  Moline,  and  Lower  chains.  At 
these  places  the  rocky  bed  of  the  river  projects  out  from  each  shore  like  a  bar, 
the  projecting  points  sometimes  overlapping  each  other,  leaving  only  a  narrow, 
tortuous  channel  between  them,  and  in  some  instances  extending  like  a  dam  or 
rocky  bar  entirely  across  the  river.  Between  the  chains,  throughout  almost  the 
entire  distance,  is  a  wide  and  navigable  channel,  with  plenty  of  water  for  boats 
that  navigate  the  upper  Mississippi,  and  at  such  places  the  velocity  of  the  cur- 
rent is  much  less  than  on  the  chains. 

Between  the  head  and  foot  of  the  rapids,  a  distance  of  a  little  more  than  four- 
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teen  miled,  nearly  eleven  miles  are  good  navigation  in  the  lowest  stages,  the 
obstmcted  portion  covering  a  distance  of  only  a  little  more  than  three  miles. 

The  channel  pursned  by  steamboats,  and  that  followed  by  rafts,  are  indicated 
on  the  accompanying  map.  The  centre  line  of  the  steamboat  channel  is  also 
8bown  in  profile. 

By  referring  to  the  map  it  will  be  seen  that  the  steamboat  channel,  beginning 
at  the  head  of  the  rapids,  runs  in  close  to  the  Iowa  shore,  with  plenty  of  water 
until  it  strikes  the  Upper  chain,  generally  called  by  pilots  Smith's  chain ;  here 
the  channel  is  narrow,  crooked,  and  the  current  swift,  having  a  velocity  of 
more  than  three  miles  per  hour.  A  large  reef  or  rocky  bar  known  as  As  prey 
patch  stands  in  the  middle  of  what  would  otherwise  be  a  wide  channel.  This 
chain  is  not  considered,  however,  as  difficult  or  dangerous  as  most  of  the  others. 
Passing  Smith's  chain,  the  channel  inclines  gradually  toward  the  Illinois  shore, 
until  it  comes  to  Sycamore  chain,  which  is  conceded  to  be  the  most  difficult  place 
to  pass  on  the  whole  rapids.  Here  the  rocky  ledges  project  out  from  each 
shore,  leaving  between  them  only  a  narrow  and  crooked  water-way.  The  cur* 
rent  being  swift  and  the  turns  short,  boats  in  passing  are  exposed  to  strong 
cross  currents,  which  tend  to  sweep  them  on  the  lower  ledge ;  besides,  in  one  of 
the  sharp  bends  a  deep  pocket  has  been  cut,  and  a  large  amount  of  water  runs 
through  it,  which  by  its  action  tends  to  draw  boats  into  it,  where  they  some- 
times become  fastened,  and  to  extricate  them  involves  a  loss  of  much  time,  and 
is  a  labor  of  great  difficulty. 

The  difficulties  at  Sycamore  chain  are  not  the  result  of  a  want  of  sufficient 
depth  of  water,  for  by  referring  to  the  profile  it  will  be  seen  that  there  is  a  good 
depth  in  the  channel,  but  theyarise  from  its  narrowness  and  crookedness,  together 
with  the  strong  cross  current  that  sweeps  over  it. 

After  passing  Sycamore  chain  the  channel  runs  close  to  the  Illinois  shore, 
passing  inside  of  Grab  island,  where  it  becomes  very  narrow,  and  then  inclines 
towards  the  Iowa  shore,  until,  at  St.  Louis  rocks,  it  reaches  a  point  about  mid- 
way between  the  Illinois  shore  and  Fulton's  island.  Passing  the  St.  Louis 
rocks  it  again  inclines  toward  the  Illinois  shore,  until  it  reaches  St.  Louis  chain, 
where  the  channel  becomes  narrow  again,  but  boats  that  pass  the  chains  above 
or  below  this  seldom  experience  great  difficulty  here.  Below  this  chain  the 
channel  opens  out  gradually  into  a  stretch  of  three  miles,  perfectly  navigable 
at  all  times.    In  front  of  Hampton  the  current  becomes  quite  sluggish. 

Opposite  the  head  of  Campbell's  island  the  channel  crosses  Campbell's  chain, 
which  is  not  only  crooked  and  exposed  to  cross  currents,  but  the  rocky  ledge 
extends  entirely  across  the  river.  In  the  channel  pursued  by  steamboats  across 
this  chain  the  water  is  not  much  deeper  than  on  either  side  of  it.  The  slough 
behind  Campbell's  island  is  not  used  for  navigation. 

After  passing  Campbell's  chain,  with  the  exception  of  the  rocks  near  Win- 
nebago island,  which  are  somewhat  of  an  obstruction,  the  channel  is  wide  and 
easily  navigated  until  it  comes  to  Duck  Creek  chain,  nearly  three  miles  below. 
Here  it  is  crooked  and  narrow,  so  much  so  as  frequently  to  necessitate  the  use 
of  auchors  at  low  water  for  the  purpose  of  working,  boats  through.  This  is 
another  difficult  chain  to  pass. 

Below  Duck  creek  the  channel  widens  out  again,  giving  good  navigation,  with 
the  exception  of  one  narrow  place  for  about  two  miles,  when  it  comes  to  Moline 
chain.  Here  again  the  ledge  of  rock  extends  entirely  across  the  river  and  forms 
in  low  water  an  impassable  barrier  to  boats  drawing  more  than  thirty  inches. 
The  water  passes  over  this  chain  at  a  m(3an  surface  velocity  of  3.878  feet  per 
second  at  low  water,  and  a  maximum  velocity  of  5.0545  feet  per  second,  as  de- 
termined by  actual  observations  with  floats. 

The  dams  at  Moline  and  Little  Rock  island  cut  off  a  large  body  of  water  that 
would  otherwiee  flow  out  of  the  main  channel,  and  the  universal  testimony  of  the 
pilots  establishes  the  fact  that  they  have  raised  the  water  on  this  chain  some  ten 
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incbes.  It  is  generally  conceded  that  the  navigation  has  been  materially  bene- 
fited in  low  water,  but  the  increased  volume  of  water  has  no  donbt  increased  the 
velocity  of  the  current  also.  During  the  low  stages,  however,  when  the  velocity 
of  the  current  is  less  than  at  high  water,  this  increase  is  of  little  account  in  com- 
parison with  the  advantages  of  getting  the  increased  depth. 

From  Moline  chain  the  channel  widens  out  again,  becomes  deep,  ioclining 
towards  the  Iowa  shore,  and  is  perfectly  navigable  for  the  largest  boats  on  the 
upper  Mississippi  until  it  conies  to  the  Lower  chain.  The  channel  here  is  very 
crooked,  but  the  current  is  not  so  swift  as  on  some  of  the  other  chains,  and  con- 
sequently not  so-  difficult  to  pass.  This  chain  is  about  a  half  mile  above  the 
Chicago  and  Hock  Island  railroad  bridge,  and  no  more  natural  obstructions  pre- 
sent themselves  below  this  point  in  the  ordinary  low  stages. 

From  the  above  statement  of  facts  it  is  evident  that  these  rapids  are  a  Berioua 
obstruction  to  navigation ;  and  though  a  comparatively  small  sum  of  money,  ju- 
diciously expended,  would  do  much  to  relieve  the  pressing  demands  of  commerce, 
they  have  stood  and  still  stand  a  barrier  to  the  free  and  full  development  of  the 
resources  of  the  great  Mississippi  valley.  True,  the  States  bordering  on  the 
river  have  shown  unexampled  advances  in  population,  wealth,  and  prosperity, 
but  it  has  been  in  spite  of  tne  natural  obstacles  in  their  way. 

I  have  no  data  on  which  to  base  an  estimate  of  the  loss  occasioned  by  steam- 
boats being  delayed  on  the  rapids ;  they  frequently  remain  fastened  on  the 
rocks  for  days  at  a  time ;  during  the  present  season,  one  boat,  the  "Little 
Giant,"  was  delayed  on  the  Sycamore  chain  for  ten  days.  Besides  the  losa 
occasioned  by  delay,  there  is  the  danger  of  loss  of  life  as  well  as  the  loss  of  boat 
and  cargo.  All  these  are  arguments  that  call  for  improvement  in  the  navi- 
gation. 

It  does  not  devolve  upon  me  to  enter  into  a  discussion  of  the  benefits  to  be 
derived  from  the  successful  execution  of  a  judicious  plan  of  improvement.  It 
must  be  evident  to  all  that  it  has  now  become  an  absolute  necessity,  and  some 
plan  must  at  once  be  carried  out. 

The  average  length  of  the  boating  season  is  about  260  days.  During  the  winter, 
as  a  matter  of  course,  navigation  is  closed  by  the  ice. 

When  the  river  is  open  for  navigation,  about  one-third  of  the  whole  time  is 
rendered  dangerous  by  the  shoalness  of  the  water  on  the  rapids,  and  sometimes 
impassable  for  boats  drawing  more  than  two  feet.  In  the  year  1864  the  water 
was  lower  than  had  been  known  before  in  many  years,  attaining  its  lowest  point 
September  2. 

From  the  record  of  the  stages  of  water  kept  at  the  Chicago  and  Rock  Island 
railroad  bridge,  it  is  found  that  the  greatest  range  between  high  and  low  water 
during  the  last  seven  years  is  fifteen  feet  and  nine  and  one-half  inches,  being 
the  high  water  of  18G2  and  the  low  water  of  1864,  the  mean  range  daring  the 
same  period  being  less  than  twelve  feet. 

The  range  between  the  highest  floods  and  lowest  water  at  other  points  alon 
the  rapids,  from  the  best  authority  that  could  be  obtained,  are  at  Valley  City, 
opposite  Hampton,  thirteen  feet  and  eight  inches,  and  at  Le  Claire  twelve  feet, 
which,  if  correct,  shows  a  diminution  of  only  three  feet  and  nine  inches  in  the 
fall  at  high  water  as  compared  with  that  at  low. 

The  average  width  of  the  river  on  the  rapids  is  about  one-half  mile.  At 
Le  Claire  it  is  only  fifteen  hundred  feet  in  one  place,  but  widens  out  above  and 
below.  Below  the  rapids  the  river  is  wider  than  on  them,  as  may  be  seen  from 
the  map.  A  line  of  levels,  from  the  head  to  the  foot  of  the  rapids,  shows  a  fall 
of  21.46  feet  in  a  distance  of  about  fourteen  miles,  or  an  average  fall  of  1.53 
feet  per  mile  in  low  water. 

The  greatest  fall  is  on  Moline  and  Sycamore  chains,  as  may  be  seen  by  re- 
ferring to  the  accompanying  profile. 

The  area  of  a  cross  section  at  the  head  of  the  rapids,  where  the  river  is  only 
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1,650  feet  wide,  is  30,220  square  feet ;  at  a  point  near  Sycamore  chain  12,408 
sqaare  feet ;  at  Moline  chain  6,829  square  feet. 

Careful  experiments  were  made  on  the  velocity  of  the  current  in  order  to  de- 
termine the  amount  of  discharge  over  the  rapids  in  ordinary  low  water.  For 
this  purpose  the  stations  were  taken,  and  a  numher  of  velocities  between  them, 
at  different  distances  &om  the  shore,  determined  by  floats ;  a  mean  of  these  was 
taken  as  the  surface  velocity. 

The  mean  area  of  the  two  cross  sections  at  the  stations  was  taken  as  the  area 
of  the  cross  section,  and  by  applying  this  to  D'Aubisson's  formula  for  the  ap- 
proximate discharge  of  a  river,  it  was  found  to  be  36,456  cubic  feet  per  second. 
The  approximate  discharge  behind  Campbell's  island  was  also  determined  in 
the  same  manner,  and  was  found  to  be  10,276  cubic  feet  per  second. 

With  the  exception  of  the  places  where  the  bluffs  approach  close  to  the  river, 
the  banks  are  usually  steep  and  rocky. 

In  your  letter  of  instructions  I  am  required  to  **  locate  the  Chicago  and  Rock 
Island  railroad  bridge  on  my  maps,  and  ascertain  the  direction  of  the  current 
through  its  bays,  and  state  its  general  influence  on  the  free  navigation  of  the 
stream  by  every  kind  of  craft."  The  bridge  is  accurately  located  on  the  map 
of  the  rapids  herewith  transmitted,  and  also  on  an  enlarged  scale  on  sheet  No. 
2.  A  series  of  experiments  with  floats  sunk  in  the  water  two  feet  below  the 
surface  were  made,  and  the  lines  taken  by  them  in  floating  down  the  stream 
carefully  fixed  by  frequent  observations  with  three  theodolites. 

The  coarse  of  each  is  indicated  on  the  map,  and  by  an  inspection  of  it  it  will 
be  seen  that  the  turn-table  pier  makes  an  angle  of  about  sixteen  degrees  with 
the  direction  taken  by  the  floats.  This  was  in  low  water.  The  angle  of  inci- 
dence increases  as  the  water  rises. 

Having  obtained  data  sufficient  to  enable  me  to  state  its  general  influence  on 
the  free  navigation  of  the  stream,  I  found  that  the  subject  had  been  thoroughly 
investigated  by  more  able  engineers  in  1859.  I  refer  to  the  board  of  topo- 
graphical engineers  convened  by  an  order  of  the  topographical  bureau,  March 
1,  1859,  and  consisting  of  Captains  Humphreys,  Meade,  and  Franklin,  of  the 
corps  of  topographical  engineers.  From  their  report  I  extract  the  following, 
which  shows  very  clearly  the  influence  it  has  on  the  free  navigation  of  the  river. 
I  need  only  add  that  my  investigations  are  confirmatory  of  their  conclusions. 

*  ]|c  :|:  4c  4c  3(e 

"  The  Chicago  and  Rock  Island  railroad  bridge  is  thrown  from  the  island  of 
Rock  Island  to  the  city  of  Davenport,  Iowa,  and  it  is  supported  by  two  stone 
abutments  on  the  shores,  and  six  stone  piers.  The  spans  (five  in  number)  are 
250  feet  broad,  the  draw-span  being  at  the  water  level  (9 J  feet  stage)  117  and 
112  feet  respectively.     The  whole  length  of  the  bridge  is  1,535  feet. 

**  The  piers,  except  those  of  the  draw,  are  thirty-five  feet  long,  and  seven  feet 
broad  at  top,  and  fifty-three  feet  long,  and  eleven  feet  broad  at  bottom.  The 
two  small  draw  piers  thirty-eight  feet  long,  and  ten  feet  broad  at  the  top,  and 
fifty-four  feet  long,  and  fourteen  feet  broad  at  bottom.  The  turn-table  pier, 
including  the  guard  pier  and  starling,  is  350  feet  long,  40^  feet  broad  at  the 
top,  and  386  feet  long,  and  45  feet  broad  at  the  bottom.'' 

The  following  is  the  decision  of  the  board : 

"  Ist.  That  the  railroad  bridge  which  crosses  the  Mississippi  river  between 
Rock  Island,  in  the  State  of  Illinois,  and  Davenport,  in  the  State  of  Iowa,  is 
not  constructed  according  to  correct  principles,  reference  being  had  to  the  inter- 
ests of  navigation. 

"  2d.  The  piers  of  the  said  bridge  are  not  of  the  best  form,  and  that  there  was 
no  practical  difficulty  in  constructing  them  of  the  proper  form.  With  the  ex- 
ception of  the  turn-table  pier,  the  board  is  of  the  opinion  that  the  defective  form 
of  the  piers  is  a  matter  of  no  material  importance. 
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"3d.  The  only  pier  longer  than  is  necesBaryia  the  turn-table  pier.  Thiapier, 
in  the  opinion  of  the  board,  should  have  been  constructed  no  larger  than  was 
absolutely  necessary  to  sustain  the  truss  when  the  draw'  is  open,  and  protect  it 
from  injury  from  passing  boats.  It  might  have  been  constructed  with  a  leogtb 
of  295  feet,  affording  ample  support  and  protection,  and  being  actually  355  feet 
in  length.  The  difference  (sixty-five  feet)  is  unnecessary,  and,  in  the  opinioa  of 
the  board,  pernicious.  The  effect  of  making  it  longer  than  was  absolutely 
necessary  is  to  contract  the  water  way,  increase  the  velocity,  narrow  the  draw- 
passage,  and  present  more  surface  for  boats  to  strike  against,  thus  iacreasing 
the  difficulty  of  their  passage  through  the  draw.  In  a  pier  of  this  size  the  starl- 
ing is  of  importance,  and  the  upper  faces  of  the  piers  should  have  been  curved 
surfaces. 

"  4th.  The  piers  are  not  placed  parallel  with  the  current,  but  at  angles  varying 
from  26  degrees  to  14  degrees  30  minutes.  The  effect  of  this  obliquity  is  to 
treble  the  obstruction  to  the  flow  of  the  water,  and,  consequently,  to  affect  the 
increase  of  velocity  in  the  same  ratio.  Another  consequence  is,  that  the  pas- 
sages of  steamboats  and  rafts  through  the  draw,  and  between  the  piers,  are  ren- 
dered much  more  difficult  and  hazardous ;  furthermore,  the  draw  on  the  Iowa 
side  is  rendered  useless  by  the  formation  of  an  eddy  therein. 

♦  «  *  3|e  :» 

6th.  "  The  eddy  on  the  Iowa  side  of  the  turn-table  pier,  as  nearly  as  could  be 
estimated,  is  about  100  feet  wide  at  the  foot  of  the  pier,  and  the  turbulence,  or 
boiling  of  the  water,  extends  about  500  feet  below.  This  eddy  is  constantly 
varying  in  its  position  and  dimensions.  The  effect  on  the  passage  of  boats 
ascending  and  descending  is  undoubtedly  to  render  them  more  difficult,  on 
account  of  the  care  required  to  avoid  getting  one  part  of  the  boat  in  it,  when 
another  part  of  it  is  in  the  current  of  the  draw. 

«  «  :|e  *  4c 

**  8th.  The  bridge  is  badly  located,  and,  in  consequence  of  this  bad  location,  is 
a  greater  obstruction  to  the  passage  of  steamboats  aud  rafts  than  would  have 
been  necessary,  had  the  location  been  good.  Any  site  in  the  vicinity  below 
Rock  Island,  out  of  the  rapid  current,  would  have  been  better.  The  board, 
having  this  point  in  view,  examined  the  line  of  the  ferry  between  Rock  Island 
city  and  Davenport,  and  found  there  would  be  no  practical  difficulty  to  the 
erection  of  a  bridge  at  this  site,  or  near  it,  which,  if  constructed  upon  proper 

principles,  would  be  of  no  material  obstruction  to  navigation." 

•  •  «  •  • 

Although  there  is  no  evidence  of  any  specific  plan  having  been  proposed  for 
the  improvement  of  these  rapids,  except  that  of  improving  the  natural  channel 
itself  by  excavation,  so  as  to  give  four  feet  depth  in  low  water,  and  a  passage- 
way 200  feet  in  width,  several  plans  have  been  proposed  in  a  general  way  for 
overcoming  the  difficulties. 

It  has  been  proposed  to  erect  dams  across  the  river,  with  locks  for  steamboats 
and  chutes  for  rafts  and  flatboats,  making  a  slack-water  navigation  in  the  river. 
A  careful  inspection  of  the  map  of  the  rapids  will  show  that  in  order  to  carry 
out  such  a  plan  it  will  require  at  least  two  locks  and  three  dams  to  avoid  over- 
flowing the  bottom  lands  between  the  river  and  the  bluffs ;  ono  dam  and  lock 
should  be  located  just  above  the  town  of  Hampton ;  the  next  lock  near  the 
city  of  Rock  Island  and  the  Illinois  shore,  and  one  dam  at  the  head  and  another 
at  the  foot  of  Rock  island,  between  it  and  the  Iowa  shore.  But  without  making 
a  detailed  estimate  of  the  cost  of  such  a  plan,  it  seems  to  me  altogether  inad- 
missible for  the  following  reasons,  viz  : 

1.  No  craft  of  any  kind,  however  large  or  small,  could  pass  up  stream  with- 
out going  through  the  locks.  The  smallest  skiff  and  largest  steamboat  would 
alike  be  subjected  to  this  inconvenience  at  all  times. 

2.  It  would  obstruct  the  navigation  of  the  river  during  the  time  when  no 
difficulties  are  experienced  on  the  rapids.    For  five  or  six  months  in  the  year, 
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or  about  two-tbirds  of  the  navigable  season,  the  river  is  high  enough  not  to 
require  an  improvement,  and  in  order  to  overcome  the  natural  obstructions  during 
a  period  of  about  three  months,  we  would  be  substituting  an  artificial  one  during 
the  other  six. 

In  planning  an  improvement  for  the  rapids  of  the  Mississippi  river,  one  point 
mast  not  be  lost  sight  of,  viz  :  the  improvement  must  not  of  itself  become  an 
obstruction,  and  no  plan  should  be  adopted  for  the  improvement  of  navigation 
in  low  water  that  would  be  prejudicial  to  its  present  state  in  high  water.  On 
this  point  I  am  not  alone,  and  respectfully  call  your  attention  to  the  report  of 
the  board  of  engineers,  convened  at  my  request  and  in  obedience  to  your  orders, 
a  copy  of  which  is  herewith  appended. 

PLAN  OP   IMPROVBMBNT   BY  MEANS   OF  AN   INDBPENDBNT   LATBRAL   CANAL  ON 

BITHBR  SIDB  OP  THB  KIVBR. 

I  have  no  hesitation  in  saying  that  in  my  opinion  this  plan  is  far  preferable  to 
the  foregoing,  no  matter  on  which  side  the  canal  should  be  located.  Though  it 
has  some  objections,  it  recommends  itself  from  the  fact  that  it  in  no  way  inter- 
feres with  the  river  as  it  is,  and  will  be  navigable  at  all  times,  night  or  day, 
windy  or  foggy  weather. 

I  have  not  made  any  estimate  of  the  cost  of  constructing  a  canal  on  either  side 
of  the  river  :  first,  on  account  of  the  limited  time  at  my  disposal ;  and  second, 
becaase  I  think  the  time  has  not  yet  come  when  it  is  necessary  to  resort  to  a 
canal  as  a  means  of  overcoming  the  difficulties  of  navigation  on  these  rapids.  It 
is  certain,  however,  that  a  canal  of  the  dimensions  necessary  to  accommodate 
the  commerce  of  this  river  cannot  be  built  on  either  side  for  less  than  about  two 
and  a  half  million  to  three  and  a  half  million  dollars. 

The  third  plan,  viz.,  by  improving  the  natural  channel  of  the  river,  will 
recommend  itself  to  all  on  account  of  the  obvious  advantages  of  having  an  im- 
provement of  this  kind  free  from  all  tolls  and  sources  of  delay.  I  have  already 
described  the  difficulties  in  the  way  of  navigation  on  the  rapids. 

Between  the  chains  there  are  long  reaches  of  navigable  river  ranging  in  depth 
from  six  feet  upwards,  the  difficulties  being  confined  to  the  chains  almost  entirely, 
a  few  boulders  and  patches  of  rock,  which  can  easily  bii  removed,  occurring  here 
and  there  between  them. 

As  I  have  already  remarked,  I  think  the  time  has  not  yet  come  wheu  a  canal 
is  necessary  in  order  to  overcome  the  difficulties  of  navigation  on  the  rapids,  nor 
is  it  difficult  to  see  that  even  a  canal  improvement  would  fail  to  confer  all  the 
benefits  on  commerce  that  a  perfect  improvement  of  the  river  itself  would. 

I  have  conversed  with  a  number  of  persons  interested  in  the  navigation  of 
the  upper  Mississippi,  and  they  all  admit  that  four  feet  of  water  on  the  rapids 
ia  all  that  is  required.  In  fact,  in  low  stages,  boats  cannot  carry  more  than  from 
three  to  four  feet  above  and  below,  and  hence  more  than  four  feet  on  the  rapids 
is  unnecessary.  As  this  depth  can  be  had  more  economically  and  quickly  by 
the  plan  of  improving  the  channel  than  in  any  other  way,  and,  moreover,  as  it 
pves  all  the  facilities  that  the  present  commerce  demands,  I  am  of  the  opinion 
that  this  is  the  plan  that  should  be  adopted. 

If,  however,  at  any  future  time  the  navigation  of  the  river  should  be  improved, 
£0  as  to  produce  more  than  four  feet  above  and  below  the  rapids  in  low  water, 
and  consequently  to  require  more  than  four  feet  on  the  rapids,  I  would  recom- 
niend  the  adoption  of  some  other  plan,  as  the  amount  of  excavation  in  that  case 
(supposing  the  river  was  improved  so  as  to  secure  six  feet)  would,  probably,  be 
90  great,  as  to  render  its  cost  far  more  than  the  construction  of  a  canal.  But 
let  me  add,  that  whatever  may  be  the  ultimate  demands  of  commerce,  or  the  ulti- 
mate plan  that  may  be  adopted  to  satisfy  those  demands,  this  improvement  will 
ia  nowise  be  thrown  away.  It  will  always  be  useful,  and  should,  in  my  opinion, 
l>e  made,  even  though  a  canal  were  to  be  built  to-morrow. 
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There  are  many  boats  uavigating  the  upper  Mississippi  that  never  require 
more  than  four  feet,  and  for  sach  this  improvement  will  at  all  times  be  ample ; 
besides,  it  is  probable  that  when  more  than  four  feet  has  been  obtained  in  low 
water  on  the  bars  above  and  below  the  rapids,  the  commerce  of  this  river  will  be 
beyond  the  capacity  of  any  one  canal  to  accommodate. 

There  are  many  advantages  connected  with  the  channel  improvement  that  do 
not  exist  in  connection  with  other  plans,  and  these  must  all  have  weight  in 
deciding  this  question. 

It  will  be  free.  It  will  not  require  an  annual  appropriation  from  the  general 
government  to  keep  it  in  repair,  and  when  completed  will  be  permanent.  It 
will  not  interfere  with  a  canal  improvement  in  case  that  should  at  some  future 
time  become  advisable  or  necessary,  and,  moreover,  the  benefits  arising  from  this 
plan  will  be  felt  as  the  work  progresses.  Every  patch  of  rock  removed  is  that 
much  benefit  to  navigation,  whereas  a  canal  improvement  can  be  of  no  benefit 
until  completed. 

The  latter,  however,  has  oiie  advantage,  viz.,  in  affording  safe  navigation  in 
the  darkest  and  stormiest  nights. 

The  principal  objection  urged  against  the  application  of  the  channel  improve- 
ment at  these  rapids  is  without  substantial  foundation. 

It  is  feared  that  by  deepening  the  channel  to  four  feet  in  low  water  and  widen- 
ing it  to  two  hundred  feet,  will  increase  the  capacity  of  the  water-way  to  sucii 
an  extent  as  to  draw  off  from  the  pools  above  such  an  amount  of  water  as  to 
develop  new  dangers  where  these  heretofore  did  not  exist.  But  by  a  careful 
examination  one  can  scarcely  fail  to  sec  that  this  objection  is  groundless. 

At  the  Upper  or  Smith's  chain,  besides  removing  a  few  patches  of  rock  that 
are  a  source  of  difficulty,  there  will  be  a  few  points  of  the  projecting  ledges  cut 
off  as  indicated  on  the  accompanying  map.  The  excavated  material  can  be  de- 
posited below  the  last  cut  in  order  to  check  the  velocity  of  the  current,  and  make 
it  conform  more  to  the  direction  of  the  channel  at  this  turn.  Certainly  this  can 
have  no  prejudicial  effects ;  the  channel  is  already  deep  enough,  the  difficulty 
being  in  making  the  sharp  turns. 

At  Sycamore  the  cutting  will  be  almost  entirely  from  the  projecting  ledges, 
and  the  material  can  be  used  in  closing  the  deep  pocket  that  runs  off  towards 
Mechanic's  Rock,  which  produces  a  strong  cross-current  and  carries  off  an  im- 
mense volume  of  water  from  the  main  channel. 

The  amount  of  water  cut  off  from  this  pocket  will  more  than  compensate  for 
the  increased  capacity  of  the  new  channel. 

The  other  cuts  between  this  chain  and  OampbelPs  are  so  slight  as  to  render 
their  consideration  unnecessary. 

At  Campbell's  chain  there  will  be  a  long  cut,  and  the  capacity  of  the  new 
channel  here  will  doubtless  be  increased,  but  the  current  is  not  rapid,  and  bj 
closing  the  slough  behind  Campbell's  island,  (which,  as  I  have  already  remarked, 
is  not  used  for  navigation,)  with  the  excavated  material  a  much  larger  volume 
of  water  can  be  thrown  into  it  than  its  increased  capacity  can  carry  off. 

I  should  have  mentioned  that  by  closing  this  slough  behind  Fil ton's  island 
some  benefit  would  doubtless  be  felt  in  the  raft  channel  and  on  St.  Louis  chain. 

At  Duck  Creek  chain  we  cannot  compensate  for  the  increased  capacity  of  the 
new  channel  by  closing  up  sloughs  in  its  vicinity,  but  we  can  accomplish  the 
same  end  by  depositing  the  excavated  material  in  the  river  in  the  form  of  a 
dam,  and  thus  throw  into  it  any  amount  of  water  that  may  be  necessary. 

At  Moline  chain  the  slough  behind  Rock  island  has  already  been  practically 
closed  by  the  Moline  dam,  and  according  to  the  testimony  of  pilots  the  depth  of 
the  water  in  the  chain  has  been  increased  at  least  ten  inches. 

There  is  no  doubt  but  that  the  removal  of  a  portion  of  this  reef,  as  it  ex- 
tends entirely  across  this  river,  will  affect  in  a  slight  degree  the  level  of  the  water 
for  a  short  distance  above,  and  may  necessitate  the  removal  of  a  few  rocks.    But 
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the  upper  edge  of  the  reef  where  the  channel  crosses  it  slopes  off  into  deep 
water,  as  may  be  seen  by  referring  to  the  accompanying  profile  of  the  channel.* 
By  means  of  a  dam  made  of  the  excavated  material,  sufficient  water  can  be 
thrown  into  the  new  channel  to  more  than  compensate  for  its  increased  capacity 
of  discharge. 

The  water-way  across  this  reef  will  be  increased  in  cross  sectional  area  some 
three  hundred  square  feet,  but  the  material  taken  out  wo  aid  make,  if  desired, 
a  dam  of  loose  stone  four  feet  high  that  would  extend  entirely  across  the  river. 
The  excavated  material  can,  in  each  and  every  case,  be  disposed  of  during  the 
operation  of  the  work  for  closing  lateral  channels  to  compensate  for  the  extra 
quantity  of  water  that  would  otherwise  be  drawn  off.  The  places  at  which  the 
excavation  is  recommended  are  shown  on  the  map  of  the  rapids  transmitted 
herewith,  and  the  estimated  amount  at  each  place  in  the  annexed  tabular  state- 
ment. 

Believing  that  the  plan  of  improving  the  natural  channel  of  the  river  is  the 
one  that  should  at  the  present  time  bo  carried  out  at  these  rapids,  and  aUo  that 
the  practicability  of  getting  four  feet  water  in  the  lowest  stages  for  a  channel 
of  two  hundred  feet  in  width  is  beyond  question,  I  desired  to  have  my  views 
strengthened  if  they  were  correct,  or  their  fallacy  demonstrated  if  not;  for 
this  parpose  I  requested  that  a  board  be  convened,  consisting  of  civil  engiueers 
in  the  government  service,  for  the  purpose  of  considering  some  of  the  proposed 
plans  of  improvement. 

The  report  of  the  board  I  enclose  herewith. 

In  regard  to  the  condition  and  influence  of  the  dams  at  Rock  island,  and  as 
to  whether  or  not  they  can  be  continued  for  mill  purposes,  without  injury 
to  navigation  :  The  dams  are  located  on  the  map  accompanying  this  report ; 
their  influence  on  navigation  has  been  noticed.  These  are  without  a  benefit  to 
navigation  on  Moline  chain.  Their  removal  is  not  necessary,  but,  on  the  con- 
trary, they  had  better  remain.  I  would  suggest,  however,  that  in  low  stages 
they  should  not  be  permitted  to  consume  more  water  than  passes  through  them 
under  existing  circumstances.     In  high  stages  it  makes  no  material  difference. 

I  have  carefully  considered  the  means  by  which  the  excavation  in  the  channel 
can  be  effected  in  the  most  economical  and  at  the  same  time  expeditious  manner. 
Rock  excavation  in  running  water  is  a  difficult  undertaking  in  any  case.  A  com- 
parison with  the  cost  of  excavation  at  the  lower  rapids  by  Lee  and  Floyd 
can  scarcely  be  instituted  as  a  basis  for  the  same  operation  here.  In  the  cases 
referred  to  the  larger  portion  of  the  money  was  expended  in  preparing  machinery, 
and  when  the  work  was  well  under  way  the  appropriations  ceased.  The  con- 
sequence, as  might  be  expected,  was,  a  large  sum  of  money  expended  and  but 
little  work  accomplished. 

In  estimating  the  cost  of  excavation  at  these  rapids  I  have  endeavored  to 
ascertain  as  nearly  the  actual  sum  required  as  possible,  and  have  taken  into  con- 
sideration the  delays  occasioned  in  removing  working  parties  from  one  point  to 
another,  the  difficulties  of  the  position,  and  the  character  of  the  rock  to  be  ex- 
cavated 1  unhesitatingly  recommend  the  use  of  coffer-dams  at  all  points 
where  the  amount  to  be  excavated  will  warrant  its  expenses,  as  the  most  satis- 
factory and  certain  in  its  results  of  any  plan  yet  proposed. 
.  These  points  are  indicated  in  the  tabular  statement  above  referred  to. 

The  following  figures  represent  the  plan,  elevation,  and  section  of  a  coffer- 
dam, on  which  the  estimates  for  coffer-dams  are  based.  It  consists  of  two  rows 
of  two-and-a-half-inch  iron  rods  driven  into  holes  drilled  in  the  rock,  the  dis- 
tance between  the  rows  and  the  rods  themselves  being  each  five  feet ;  they  are 

*  In  making  this  cut,  the  slope  of  the  water  surface  will  be  lessoned,  and  the  area  of  the 
cross  section  increased.  These  are  variable  elements  that  enter  into  the  problem  of  discharge, 
and  would  probably  neutralize  each  other,  so  that  the  velocity  and  discharge  would  remain 
sensibly  what  they  were  before. 
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braced  and  tied  bj  diagonal  iron  bars,  as  indicated  in  the  plan.  The  interior 
and  exterior  rows  of  sheeting  piles  consist  each  of  two  rows  of  two-inch  plank 
inserted  between  the  wale  or  string-pieces,  and  breaking  joints  with  each  other ; 
the  number  of  string-pieces  may  be  increased  or  reduced,  as  the  case  seems  to 
require.  The  holes  into  which  the  main  piles  are  driven  shonld  be  one  and  a  half 
foot  deep  and  drilled  somewhat  smaller  than  the  piles  themselyes,  the  latter  be- 
ing driven  into  them.  Between  the  piles  there  is  five  feet  of  puddling.  To  give 
additional  stability  to  the  dams  they  should  be  securely  braced  from  the  inside 
whenever  necessaiy. 

Statem^t  exhibiting  the  amount  of  rock  to  be  excavated  in  order  to  make  the 
present  channel  two  hundred  feet  wide  and  four  feet  deep  in  low  water,  and 
the  estimated  cost  of  excavating  at  the  various  plMies. 


* 

Locality. 

Number  of  cubic  yards 
to  be  excavated. 

Cost  of  excavation  per 
cubic  yard. 

Length  of    coffer-dam 
to  be  uwd. 

Ill 

llf 
'A 

Total  eoflt   of  excava- 
tion. 

SMITH'S  CHAIN. 

Point  A 

30 

755 

1,357 

346 

80 

1,970 

653 

2,277 

296 

$10  00 
10  00 
10  00 
10  00 
10  00 
10  00 
10  00 
4  50 
10  00 

Feet. 

1 

1300  00 

B 

7,550  01) 

c 

13, 570  i» 
2,460  00 

D 

E 

Osorevt's  oatch*. .............. . 

35^4<>U  UO 

Point  F 

6,520l»0 
37, 746  00 

Of 

1,100 

$35  00 

H 

2,960  00 

• 

Total .• 

7,653 

107.366  50 

10  00 

13  00 
10  00 

14  00 

4  00 
14  00 
14  00 
12  00 

5  00 
17  00 
19  00 

• 

SrCAHOBX  CUAI.V. 

Point  A 

955 

1,630 

160 

312 

5,416 

1,037 

1,  01'8 

886 

1.633 

338 

109 

9.550  0() 

B 

'       19, 560  m 
1,60U  00 

c 

D 

1 

3,968  00 
59, 164  OU 
14, 518  It) 

Et 

1,500 

25  00 

P 

Qt 

14, 112  W 

H 

10,632  00 

It 

300 

35  00 

15.6(iO  00 

J* 

5, 746  Oi) 

K* 

• 

2.071  W) 

Total 

13,383 

155, 5?l  10 

15  00 
15  00 
10  00 
10  00 

.1 1 

CRAB  ISLAND. 

Patch  A 

1 

83 

1,000 

300 

503 

1  345  00 

B 

15,  OlW  00 
2,0C0  OCJ 

Point  C 

D 

5,020  W 

Total 

1,785 

23,365  CO 

10  00 
10  00 

1 

ST.  LOUIS  CHAIN. 

Point  A 

211 
689 

2, 110  OR 

B 

«.890  Ul 

Total 

900 

9,000  00 

30  00 
15  00 
30  00 
20  00 

4  00 

CAMPBELL'S  CHAIN. 

3 

637 

5 

4 

4,423 

2,524 

60  on 

Centee  patch  B 

9.555  00 
100  U> 

D 

80  00 

Points; 

3.000 

25  00 

F 

108,788  00 

*  Very  difficult  to  work  at. 


t  Coffer-dam  can  be  used  to  advantage. 


Coffer-dam  to  be  osmL 
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Statement  exhibiting  the  amount  of  rock  to  be  excavated,  Sfc. — Continued. 


Locality. 


Campbell's  chain— Continued. 
Point  O 


H,H'H". 

I 

J 


Total 

TROM  CAMPBELL'S  TODUCK  CREEK. 


Cf'ntre  patch  A. 
PatchB 

C 

D 

E 

BonlderF 

PatchG 

H 

I 

J 


Total 


DUCK  CREEK  CHAIN. 


Point  A 

B 

Throojfh-cut  C*. 
Point  D 

E 

P 


Total 


MOUNE  CHAIN. 


Patch  A 

Throngh-cut  B 
Patch  D 


K. 
F. 


Total 


LOWER  CHAIN. 


Point  A. 

B. 

C. 
P«tch  D 

£. 

P. 


Total. 


Number  of  cubic  yards 
to  be  excavated. 

Cost  of  excavation  per 
cubic  yard. 

Length  of   coffer-dam 
to  be  XLned. 

Total  cost  of  excava- 
tion. 

60 

15 

,   36 

>   260 

$15  00 
20  00 
12  00 
15  00 

Feet. 

1900  00 
300  00 

432  00 

3,900  00 

7,967 

118, 115  00 

12  00 
12  00 
•  15  00 
IS  00 
15  00 
20  00 
12  00 
15  00 
12  00 
12  00 

lie 

41 
55 
47 
64 
5 
35 
18 
33 
55 

1, 416  00 
492  00 

825  00 

705  00 

960  00 

100  00 

420  00 

270  00 

396  00 

660  00 

\ 

471 

6, 244  00 

■ 

10  00 
10  00 
5  00 
10  00 
12  UO 
10  00 

569 

592 

5.258 

1,178 

40 

2, 180 

5, 690  00 

5,920  00 

1,100 

$25  00 

53,790  00 
11,780  00 

480  00 

21,800  00 

9,817 

99,460  00 

12  00 
4  00 
14  00 
20  00 
16  00 

200 

12,215 

118 

15 

233 

2,400  00 

3,  COO 

25  00 

123, 860  00 
1,652  00 

300  00 

"**•****"""* 

3,728  00 

12,  781 

131, 940  00 

10  00 
10  00 
10  00 
20  00 
20  00 
20  00 

1    1,347 

3JW 

948 

8 

13,470  00 

3,800  00 

9, 480  00 

160  00 

5 

100  00 

\                 6 

120  00 

2.694 

27,130  00 

*  Coffer-dam  to  be  used. 


From  the  foregoing  we  obtain  the  following  as  the  eetimated  cost  to  improve 
the  natural  channel  of  the  rapids  : 

Smith's  chain 7,  653  cubic  yards $107,  266  50 


Sycamore  chain 13,  383 

Crab  island I,  785 

St.  Louis  chain 900 

Campbell's  chain 7,  967 

Campbell's  chain  to  Duck  creek 471 

Duck  Creek  chain 9,  817 


II 


11 


II 


II 


II 


II 


155,581  00 

23,265  00 

9,  000  00 

118,115  00 

6,244  00 

99,460  00 
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Moline  chain 12,  781  cubic  yards $131, 940  00 

Lower  chain 2, 694  "  27, 130  00 


57, 451           "  678, 001  50 

Add  for  contingencies  20  per  cent 135, 600  30 


rii 


rotal 813,601  80 


Average  cost  of  excavation,  $14  16  per  cubic  yard. 

It  may  appear  at  the  first  glance  that  the  percentage  which  I  have  added  for 
contingencies  in  excavating  is  rather  large,  but  after  a  careful  consideration  of 
the  subject  I  can  only  say  I  an)  convinced  that  it  is  not.  Experience  has  taa^ht 
me  that  in  excavating  rock  at  the  lower  rapids  the  cost  is  materially  affected  by 
the  more  or  less  favorable  seasons  for  working;  and,  moreover,  the  rock  being  in 
strata  of  various  thicknesses,  if  in  deepening  a  part  to  four  feet  we  should  come  to 
a  stratum  two  feet  thick,  the  entire  stratum  must  be  taken  out.  The  estiniate  I 
consider  as  small  as  can  reasonably  be  expected  to  execute  a  work  of  such  mag- 
nitude ;  at  the  same  time  I  am  of  the  opinion  that  the  work  is  of  such  importance 
as  would  justify  the  expenditure  of  treble  that  amount. 

I  will  only  add  that  I  consider  promptitude  in  engaging  on  this  work,  and 
energy  in  prosecuting  it,  of  vital  importance.  If  it  is  to  be  done  at  all  it  should 
be  done  promptly.     Every  moment  lost  is  a  loss  to  commerce  and  to  the  country. 

Estimate  of  the  amount  that  can  be  advantageously  expended  in  the  fiscal 
year  ending  June  30,  1867,  $100,000  ;  amount  that  can  be  advantageously  ex- 
pended ia  the  fiscal  year  ending /June  30,  1868,  $500,000. 

This  estimate  is  based  on  the  fact  that  economy  requires  that  the  most  import- 
ant portions  of  the  work,  as  that  of  Sycamore  and  Moline  chains,  for  instance., 
when  once  begun  should  be  pushed  forward  to  completion  at  once,  so  as  not  to 
necessitate  the  expense  of  coffer-dams  twice  in  the  same  place.  The  balance  to 
be  appropriated  and  used  in  removing  those  points  of  the  least  difficulty  and 
during  the  succeeding  low- water  season. 

Very  respectfully,  your  obedient  servant, 

PETER  0.  HAINS, 
Captain  of  Evgineerst  Brevet  Lieut,  Colonel  U.  S,  A. 

Brevet  Major  General  J.  H.  Wilson,  U.  S.  A., 

Lieut.  Colonel  35th  Infantry,  in  charge  of  the 

Des  Moines  and  Rock  Island  rapids  improvement. 


Proceedings  of  a  hoard  of  engineers  convened  at  the  United  States  engineers* 
office,  at  Davenport,  Iowa,  on  the  19/A  day  of  December,  1866,  tn  obedience 
to  the  accompanying  order. 

U.  S.  Enoinbehs'  Offick, 
Dbs  MorivBS  AND  Rock  Island  Rapids  Improvbmbnt 

AND  Illinois  and  Rock  Rivbr  Survbvs, 

Davenport,  Iowa,  December  19,  1866. 

At  the  request  of  Brevet  Lieutenant  Colonel  P.  G.  Hains,  captain  of  engi- 
neers, in  charge  of  the  Rock  Island  rapids  survey,  a  board  of  engineers  will 
convene  at  this  office,  at  7  p.  m.  to-day,  for  the  purpose  of  considering  and 
recommending  a  plan  of  improvement  for  the  above-mentioned  rapids. 

Detail  for  the  board. — 1.  Brevet  Lieutenant  Colonel  P.  C.  Hains,  captain 
of  engineers ;  2.  Mr.  James  Worrall,  civil  engineer,  assistant ;  3.  Mr.  D.  C 
Jenn6,  civil  engineer,  assistant ;  4.  Mr.  W.  F.  Shunk,  civil  engineer,  assistant, 
who  will  act  as  recorder. 

J.  H.  WILSON, 
Lieutenant  Colonel  Z5th  Infantry,  Brevet  Major  General  U.  S.  A. 


,  REPORT  OF  THE  SECRETARY  OP  WAR.  299 

The  board  met  io  pursuance  of  the  above  order,  and  having  carefully  inves- 
tigated the  advantages  and  disadvantages  of  the  various  plans  proposed  for  the 
improvement  of  the  Rock  Island  rapids,  recommend  the  following : 

1.  That  the  present  steamboat  channel  be  enlarged,  by  excavation,  to  a  mini- 
mum width  of  200  feet,  and  a  navigable  depth  of  four  feet  at  the  time  of  low 
water,  which  is  somewhat  greater  than  the  ruling  depth  in  the  river  north  and 
south  of  the  rapids  during  that  season. 

This  recommendation  is  made  in  view  of  the  economical  execution  of  the 
work  and  the  present  demands  of  commerce. 

Should  the  ultimate  interests  of  commerce  demand  a  greater  depth  than  four 
feet,  as  it  would  in  case  a  greater  depth  could  be  obtained  above  and  below  these 
rapids,  the  plan  of  an  independent  canal  and  locks  without  dams  would  then 
best  promote  that  interest,  the  practical  result  of  such  a  plan  being  beyond  ques- 
tion. 

2.  That  the  excavated  material  be  so  deposited  in  the  river  bed  as  to  check 
cross-currents  and  confine  the  volume  of  water  as  far  as  practicable  to  the  new 
channel. 

3.  That  coflFer-dams  be  used  in  carrying  on  the  work,  more  particularly,  how- 
ever, at  Moline  and  Gampbeirs  chains.  From  the  best  information  we  can  ob- 
tain they  can  be  put  in  by  the  first  of  September,  the  period  of  low  water  be- 
ginning about  this  time,  leaving  at  least  three  and  a  half  months  for  taking  out  the 
material ;  but  as  the  work  is  to  be  done  by  contract,  the  mode  of  operation  may 
be  left,  to  a  great  extent,  to  the  contractor. 

4.  That  the  work  should  not  be  entered  upou  until  an  appropriation  be  made 
which  will  cover  its  estimated  cost,  experience  having  shown  that  small  consecu- 
tive appropriations,  in  such  cases,  augment  the  ultimate  expense  beyond  all  rea- 
sonable calculation  and  are  virtually  thrown  away  in  mere  preparation. 

5.  That  the  improvement  which  has  been  proposed  by  means  of  locks  and 
dams  across  the  river  is  inadmissible.  It  would  erect  an  obstruction  permanent 
throughout  the  year,  whereas  at  high  and  ordinary  stages  no  hindrance  to  navi- 
gation now  exists. 

PETER  C.  HAINS, 
Captain  Engineers^  Brevet  Lieut.  Col,  U.  S.  A, 

JAMES  WORRALL, 

Civil  Engineer. 
DANIEL  C.  JENN£, 

Civil  Engineer. 
W.   F.  SHUNK. 

Civil  Engineer. 


GBNBRAL  REMARKS  UPON  THE  NECBSSITV  OF  IMPROVING  THE  UPPER  AND  LOW- 
ER RAPIDS,  BASED  UPON  STATISTICAL  AND  COMMERCIAL  DATA  OBTAINED  FROM 
OFFICIAL  DOCUMENTS  AND  OTHER    SOURCES. 

The  five  States,  Illinois,  Missouri,  Wisconsin,  Iowa,  and  Minnesota,  bordering 
on  the  Mississippi  river  are  agricultural  States,  the  great  staples  of  which  consist 
of  wheat,  com,  beef,  and  pork.  They  annually  furnish  from  one-third  to  one-half 
of  all  the  produce  grown  in  the  United  States,  viz  :  Wheat,  66,105,786  bushels, 
or  about  one-half  the  entire  crop ;  corn,  244,986.768  bushels,  or  about  one-half 
the  entire  crop ;  cattle,  2,526,979  head,  or  about  one-third  the  entire  crop ;  hogs, 
4,896,506  head,  or  about  one-third  of  the  entire  crop  ;  or,  in  value,  $677,560,204. 
Add  to  this  the  value  of  the  mining,  manufacturing,  and  mechanical  products 
of  these  States,  valued  at  $204,150,000,  and  we  have  a  total  of  $881,710,204. 

In  the  years  1861-*62-'63  the  average  yearly  tonnage  of  all  American  ves- 
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sels  engaged  in  trans-oceanic  commerce,  and  entering  the  ports  of  the'  United 
States,  was  2,564,252  tons,  and  the  average  tonnage  of  all  the  vessels  of  the 
various  countries  engaged  in  oceanic  commerce,  and  entering  the  ports  of  the 
United  States,  was  5,341,867  tons.  Now  the  three  staples  contrihnted  hy  the 
five  upper  Mississippi  river  States  just  mentioned,  to  our  exports,  were  equiva- 
lent to  1,315,000  tons  annually.  Thej  therefore  not  only  contributed  one-third 
in  value  to  our  entire  exports,  but  gave  employment  upon  the  ocean  to  more 
than  one-half  of  our  entire  American  tonnage,  which  was  equivalent  to  one- 
fourth  of  all  the  tonnage  of  all  our  trans-oceanic  commerce. 

New  York  city  is  the  controlling  market  for  the  States,  and  the  value  of  the 
surplus  products  of  the  different  sections  are  practically  regulated  by  the  market 
value  of  those  products  in  New  York.  Accordingly,  we  usually  find  the  price 
of  wheat,  com,  or  pork  at  any  particular  place  to  be  the  respective  price  of  those 
articles  at  that  time  in  New  York,  less  the  cost  of  transportation  thither.  It  is 
the  cost  of  transportation  that  absorbs  the  profit  on  the  produce. 

There  are  but  two  convenient  routes  of  water  transportation  to  New  York, 
one  from  St.  Paul  by  way  of  the  great  lakes  and  the  New  York  canals,  the  other 
by  way  of  St.  Louis  and  New  Orleans.  The  latter  route  is  materially  affected 
by  the  upper  and  lower  rapids.  Losses  by  detention  and  accidents  on  the  lower 
rapids  alone  are  estimated  at  $500,000  yearly,  and  to  cover  extra  hazard  bj 
these  obstructions  an  additional  insurance  of  thirty  to  fifty  per  cent,  of  the 
usual  rates  is  asked. 

If  it  were  not  for  these  obstructions,  transportation  by  way  of  the  Mis- 
sissippi would  be  decidedly  the  cheaper,  as  appears  from  the  following  table  : 

The  shipment  of  a  bushel  of  wheat  from  St.  Paul  to  New  York  costs  : 

Via  Chicago : 

Freight  from  St.  Paul  to  Chicago SO  32 

Transfer  at  Chicago   ...  2 

Freight  to  Buffalo,  New  York 10 

Transfer  at  Buffalo 2 

Freight  from  Buffalo  to.  New  York 24 

70 

Via  St.  Louis  with  the  rapids  improved : 

Freight  from  St  Paul  to  St.  Louis. $0  15 

Transfer  at  St.  Louis 3 

Freight  from  St.  Louis  to  New  Orleans 12j 

Transfer  at  New  Orleans 2J 

Freight  from  New  Orleans  to  New  York 20 

£xtra  insurance 2 

55 

being  a  saving  of  at  least  fifteen  cents  per  bushel  in  favor  of  the  latter  route, 
and  giving  to  the  produce  the  benefit  of  it,  as  well  as  a  choice  of  markets. 

The  upper  Mississippi  valley  in  particular  finds  in  the  Mississippi  river  its 
only  natural  outlet  for  commerce,  and,  in  spite  of  the  present  obstructions,  em* 
ploys  a  large  amount  of  tonnage,  as  shown  hereafter ;  and  as  this  river  is  the  only 
highway  which  is  perfectly  free  to  all  classes  of  commerce  and  every  species  of 
CTsit,  its  improvement  is  a  matter  of  interest  to  every  citizen  who  lives  in  the 
region  bordering  upon  it  or  its  tributaries. 

From  official  statistics  it  appears  that  of  all  the  flour,  wheat,  oom,  oats,  barley, 
hay,  hemp,  tobacco,  and  pork  (valued  at  $235,873,878)  which  found  a  market  at 
St.  Louis  during  the  year  1865,  nearly  seven-tenths  were  received  from  the 
upper  Mississippi  States,  by  the  river,  and  only  one-sixth  came  from  other  sources. 
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Mr.  Howard,  the  collector  of  that  port,  states  officially  that  $780,706  97 
were  collected  by  him  for  duties  on  imports  daring  the  fiscal  year  ending  Sep- 
tember 30,  1866. 

It  is  further  slated  by  Mr.  Egbert  Dodge  in  his  report  to  the  board  of  direct- 
ors of  the  Union  Merchants'  Exchange,  St.  Louis,  that  important  diversions 
from  the  riyer  are  made  at  La  Crosse,  Prairie  du  Chien,  Dunleith,  and  Rock 
Island,  amounting  in  the  shipments  of  flour,  com,  barley,  oats,  hay,  and  cattle, 
to  the  east  by  rail,  to  eight-teTUhs  of  the  entire  surplus  of  the  region;  while  the 
shipment  by  the  river  south,  comprises  only  one-fifth.  The  chief  reasons  for 
this  deflection  are  the  existing  obstructions  at  Davenport  and  Keokuk,  though  it 
cannot  be  denied  that  other  important  laws  of  trade  are  exerting  their  influence 
in  the  same  directions. 

The  means  of  transportation,  as  steamboats,  barges,  &c.,  are  corresponding  in 
extent  to  the  considerable  trade  of  the  upper  Mississippi  valley. 

From  a  statement  prepared  by  Mr.  James  F.  Griffith,  secretary  of  the  North- 
em  Line  Packet  Company,  we  find  that  in  December,  1865,  there  were  910 
steamers,  with  an  aggregate  of  216,067.83  registered  tonnage,  and  valued  at 
$24,556,600,  on  the  Mississippi  river  and  its  tributaries. 

Plying  on  the  upper  Mississippi  alone,  there  were  304  steamers,  with  an 
aggregate  registered  capacity  of  96,296.86  tons  and  valued  at  810,556,600. 

From  this  it  will  be  seen  that  the  upper  Mississippi  gives  employment  to  one- 
third  of  all  the  steamers  on  the  Mississippi  and  its  tributaries,  with  nearly  one- 
half  of  all  the  tonnage. 

This  statement  is  not  far  from  the  truth,  as  the  collector  of  the  port  of  St. 
Louis  alone  certifies  to  93,607.33  tons  in  steamers,  and  13,055.69  tons  in  flats» 
barges,  &c.,  or  a  total  of  106,663.02  tons  registered  during  the  fiscal  year  ending 
September  30,  1866. 

The  number  of  barges,  lighters,  and  similar  craft  used  as  auxiliaries  is  very 
large,  but  the  enrolling  of  such  being  a  new  though  advisable  regulation,  the 
compilation  of  the  same  was  not  carried  out. 

The  importance  of  the  upper  Mississippi  is  likewise  shown  by  the  following 
data : 

In  1865  there  were  3,823  arrivals  of  steamers  in  St.  Louis,  with  a  capacity  of 
1,229,826  tons,  of  which  the  upper  Mississippi  valley  contributed  827,  with  a  ton- 
nage of  265,467  tons,  or  three-tenths  of  the  whole ;  and  of  2,953  departures,  there 
were  811,  or  three-tenths,  for  the  upper  Mississippi  ports. 

In  1 866  the  arrival  of  steamers  at  St.  Louis  was  2,972,  with  a  tonnage  of 
1,227,078  tons,  of  which  the  upper  Mississippi  contributed  917  arrivals,  with  a 
tonnage  of  377,804  tons,  or  four-tenths  of  all  arrivals.     The  total  of  departures 
from  St.  Louis  was  3,066,  of  which  943,  or  three-tenths,  were  for  the  upper  Mis- 
sissippi valley. 

In  1866  no  less  than  677  steamers  and  389  barges,  going  up  stream,  and  671 
steamers  and  365  barges,  going  down  stream,  passed  through  the  Rock  Island 
railroad  bridge. 

Besides  all  this  there  is  about  400,000,000  feet  of  lumber  annually  which  finds 
its  way  to  market  on  the  Mississippi.  Not  less  than  two  per  cent,  is  added  to 
the  price  of  lumber  on  account  of  dangers  and  delays  in  passing  the  obstructions 
at  the  rapids. 

Contemplating  the  immense  trade  of  the  upper  Mississippi  valley,  through  its 
natural  channel,  the  Mississippi  river,  we  must  come  to  the  couclusion  that  the 
obstructions  at  Keokuk  and  Davenport  are  the  great  drawback  of  the  growing 
States  bordering  on  the  river,  and  that  the  damaging  influence  of  those  rapids 
must  necessarily  increase  with  the  constantly  increasing  population. 

To  represent  the  necessity  of  the  proposed  improvement  in  dollars  and  cents 
is,  from  the  nature  of  the  problem,  simply  impossible,  but  it  is  believed  that  suf- 
ficient statistics  are  embodied  herein  to  show  that  the  work  is  national  and  not 
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local  or  sectional.    A  Bimple  calcalation  will  show  that  the  improvement  of  the 
rapids  of  the  Mississippi  will  decrease  the  cost  of  transportation,  by  increasing 
competition  between  the  carriers ;  thus  adding  greatly  to  the  wealth  of  the  entire 
northwest,  and  removing  an  oppressive  tax  from  the  eastern  consumers  of  its  pro- 
ducts.    Every  farmer,  manufacturer,  and  mechanic  who  depends  upon  the  Mia- 
eissippi  river  for  the  transportation  of  his  produce  to  market,  or  who  consomes 
a  single  article  of  foreign  growth  or  manufacture,  will  get  more  for  what  he  eelh 
and  give  less  for  what  he  buys,  when  the  navigation  of  the  river  shall  have  been 
made  safe,  easy,  and  economical.    This  being  true,  the  people  of  the  eastern 
States  are  nearly  as  deeply  concerned  in  these  improvements  as  those  of  the 
western.     The  Mississippi  river  is  a  great  national  highway,  which  cannot  be- 
come the  exclusive  property  of  any  chartered  company,  and  therefore  it  must 
forever  remain  free  to  all  classes  of  commerce  and  all  species  of  craft. 
'/  The  dangerous  places  of  the  sea-coast  are  marked  by  light-houses,  and  pro- 
vided with  harbors  of  refuge  at  the  national  expense,  for  thjS  benefit  of  commerce 
not  exclusively  our  own.     It  seems,  then,  no  more  than  justice  that  the  general 
government  should  authorize  and  provide  the  means  for  the  improvement  of  a 
river  in  which  our  own  people  are  exclusively  interested,  and  in  the  navigation 
of  which  nearly  every  material  interest  of  the  entire  country  is  intimately  cod- 
cemed. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

J.  H,  WILSON, 
Lieut,  Colonel  35th  Infantry,  Bvt.  Maj.  Gen,  K  S,  A. 

Brevet  Major  General  A.  A.  Humphreys, 

Chief  Engineer  U.  S.  Army,  Washington,  D.  C, 


A. 

Estifnate  of  the  cost  of  constructing  7.6  miles  of  canal  from  NashviUe  to  Keo- 
kuk, for  the  improvement  of  the  Des  Moines  rapids. 

For  a  canal  300  feet  wide  and  six  feet  deep,  inclading  the  necessaiy  protection  walls : 

Grubbing^  and  clearing $3,000 

1}  miles  of  bailing  and  draining,  including  coffer  dams,  at  $30, 000 45,000 

304,000  cubic  yards  excavation  of  rock,  at  $2 60ri,000 

437,000  cubic  yards  excavation  of  earth,  at  40  cents 174, 8lK) 

674,000  cubic  yards  embankment,  at50  cents 337,0(N) 

400,000  cubic  yards  embankment  hauled  from  excavation,  at  25  cents 100, 000 

10,000  cubic  yards  lining,  at  60  cents 6, 000 

50,000  cubic  yards  puddling,  at25cent8 12,500 

143,000  cubic  yards  loose  stones  and  riprap  wall,  at  |1  50 214, 500 

200,000  cubic  yards  riprap  wall,  made  from  rock  excavation,  at  75  cents 150, 000 

1,000  cubic  yards  slope  and  pavement  wall,  at$2 2,000 

5,000  cubic  yards  vertical  wall  laid  in  hydraulic  cement,  at  $5 25, 000 

3,170  cubic  yards  vertical  wall  laid  dry,  at|4 12,680 

3  miles  changing  line  of  railroad,  at98,000 24,0(K) 

3  miles  changing  line  of  public  road,  at  $1,000 3, 000 

Total 1,717,480 


c 


For  a  canal  300  feet  wide  in  embankment,  200  feet  wide  in  excavation,  and  six  feet  deep : 

Grubbinff  and  clearing $3, 000 

1  ^  miles  bailing  and  draining,  including  coffer  dams,  at  $30,000 45, 000 

200,000  cubic  yards  excavation  of  rock,  at$2 400,000 

300,000  cubic  yards  excavation  of  earth,  at40  cents 120,000 

674,000  cubic  yards  embankment,  at  50  cents 337,000 

400,000  cubic  yards  embankment  hauled  from  excavation,  at  25  cents 100, 000 

10,000  cubic  yarda  lining,  at60cent8 6,000 

50,000  cubic  yards  pudaling  earth,  at25  cents 12,500 
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14*1,000  cabie  yards  loose  stone  and  riprap  wall,  at  $1  50 t*^l4, 500 

200,000  cable  yards  riprap  wall  made  from  excavation,  at  75  cents 150, 000 

1,000  cubic  yards  slope  and  pavement  wall,  at$2 2,000 

5,000  cubic  yards  vertical  wall  laid  in  hydraulic  cement,  at  $5 25, 000 

3,170cubic  yards  vertical  wall  laid  dry,  at  $4 12,680 

3 miles  changing  line  of  railroad,  atS^.OOO 24,000 

3  miles  changing  line  of  public  road,  at  $1,000 3, 000 

Total 1,454,660 


Ettimate  of  the  cost  of  constructing  the  loicer  lock,  of  lOJ^  Jeet  lift,  for  the  im- 
provement of  the  Des  Moines  rapids, 

GnibbiDgand  clearing $100 

Bailing  and  draining,  including  expenses  of  coffer  dams 40, 000 

10,860  cubic  yards  of  excavation  of  rock,  at  $3 32,580 

1, 000  cubic  yards  of  excavation  of  earth,  at  60  cents 600 

60,000  cubic  yards  of  embankment,  at  50  cents 30, 000 

5,000  cubic  yards  lining,  at  75  cents 3. 750 

10.000  cubic  yards  puddling  earth,  at30  cents 3,000 

1,000  cabic  yards  slope  wall  and  pavement,  at  $2 2,000 

1,000  cubic  yards  loose  stone,  lit$]  50 1,500 

5,0^  cubic  yards  vertical  wall  in  hydraulic  cement,  at  $6 30, 000 

550  cubic  yards  vertical  wall  laid  dry,  at  $4  50 2, 475 

13,256  cubic  yards  masonry  in  lock  walls,  at  $13 172,328 

500  cubic  yards  concrete  masonry,  at  $6 3, 000 

127,200  feet,  board  measure,  white  oak  lumber  and  planks,  at  $100  per  M 12,720 

60,000  feet,  board  measure,  white  pine  lumber  and  plank,  at  $60  per  M 3, 600 

109,000  pounds  wrought  iron,  at  18  cents 19, 638 

42,000  pounds  cast  iron,  at  12  cents 5, 064 

5,000  pounds  spikes  and  nails,  at  12  cents 600 

160  lineal  feet  snubbing  posts,  at$] 160 

Sulphur  and  Mand  cement  for  irons  let  into  masonry 500 

Painting  upper  part  of  lock  gates 150 

130  lineal  feet  superstructure  for  draw  bridge,  at  $50 6, 500 

Fixtures  for  opening  and  closing  gates 1, 000 

Total '. 371,265 


Estimate  of  the  cost  of  constructing  middle  lock,  Sfeet  I  iff  for  the  improvement 

if  the  Des  Moines  rapids. 

Grubbing  and  clearing $300 

Bailing  and  draining,  including  expenses  of  coffer  dams * 10, 000 

19,300  cubic  yards  excavation  of  rock,  at  $2  50 48,250 

19,200  cubic  yards  excavation  of  earth,  at  50  cents 9,600 

12,000  cubic  yards  embankment,  at  iO  cents 6, 000 

4,000  cubic  yards  lining,  at  75  cents 3, 000 

8,000  cubic  yards  puddling  earth,  at  30  cents 2, 400 

TiOO  cubic  yards  slope  wall  and  pavement,  at  $2 1 ,  000 

800  cubic  yards  loose  stone,  at  $1  50 1,200 

2,500  cubic  yards  vertical  wall  in  hvdraulic  cement,  at  $6 15, 000 

300  cubicjrards  vertical  wall,  laid  dry,  at  $4  50 1,350 

8,652  cubic  yards  masonry  inlo^k  walls,  at  $13 112,476 

300  cubic  yards  concrete  masonry,  at  $6 1,800 

64,000  feet,  board  measure,  white  oak  lumber  and  plank,  at  $100  per  M 6, 400 

42,000  feet,  board  measure,  white  pine,  at  $60  per  M 2, 520 

64,300  pounds  wrought  iron,  at  18  cents 11 ,  574 

27,500  pounds  cast  iron,  at  12  cents 3, 300 

4,000  pounds  spikes  and  nails,  at  12  cents - 480 

160  lineal  feet  snubbing  posts,  at  $1 160 

Salphnr  and  sand  cement  for  irons  let  into  masonry 5(^0 

Painting  upper  parts  of  gates 100 

130  lineal  feet  superstructure  for  drawbridge,  at  50  cents 6, 500 

Fixtures  for  opening  and  closing  gates 1, 000 

Total 244,910 
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Estimate  of  the  cost  of  constructing  a  guard-lock  at  the  head  of  the  canah  for 

the  improvement  of  Des  Moines  rapids. 

Grubbing  and  clearing I-"^ 

Bailing  and  draining,  including  expenses  of  coffer*dam 13, 500 

19,300  cubic  yards  excavation  of  rock,  at  $2  50 43,250 

19,200  cubic  yards  excavation  of  earth,  at  50  cents 9,600 

12,000  cubic  yards  of  embankment,  at  50  cents 1 6, 000 

4,000  cubic  yards  of  lining,  at  75  cents 3,000 

8,000  cubic  yards  of  puddling  earth,  at  30  cents 2,400 

800  cubic  yards  of  slope  wall  and  pavement,  at  |2 1,600 

1,000  cubic  yards  of  loose  stone,  at  1 1  50 1,500 

1,500  cubic  yards  of  vertical  wall  laid  in  hydraulic  cement,  at  $6 9, 0(H) 

400  cubic  yards  of  vertical  wall,  laid  dry,  at  $4  50 1,800 

8,586  cubic  yards  of  masonry  in  lock  walls,  at  $13 111,618 

400  cubic  yards  of  concrete  masonry,  at  $6 2, 400 

74,000  feet,  board  measure,  of  white  oak  timber  and  plank,  at  $100  per  M 7,4U0 

9,000  feet,  board  measure,  of  white  pine  timber  at  $60  per  M 540 

68,300  pounds  of  wrought  iron,  at  18  cents - 12,294 

24.000  pounds  of  cast  iron,  at  12  cents 2,K'*0 

4,000  pounds  of  spikes  and  nails,  at  12  cents 4?0 

160  lineal  feet  snubbing  posts,  at  $1 KM) 

Sulphur  and  sand  cement  for  irons  let  into  masonry 50D 

Painting  upper  parts  of  gates 100 

1 30  lineal  leet  superstructure  for  drawbridge,  at  50  cents 6, 5(K) 

Fixtures  for  opening  and  closing  gates l.OCW 

Total 242,822 


Estimate  of  the  cost  of  excavating  a  channel  and  constructing  a  pier  at  the 
Upper  chain,  near  Montrose  island,  for  the  improvement  of  Des  Moines 
rapids. 

Channel  200  feet  wide  and  6  feet  deep : 

Bailing  and  draining,  including  the  expenses  of  constructing  and  removing 

coflferdams $130,000  00 

65,000  cubic  yards  of  rock  excavation,  at  $7 455,000  00 

Total  for  channel 565,000  00 

Construction  of  pier  from  foot  of  island : 

Bailing  and  draining $10,000  00 

1,208  cubic  yards  of  masonry  in  pier,  at  $10    12,080  00 

350  cubic  yards  coping  to  pier,  at  $20 7,000  00 

1 1 ,600  pounds  wrought  iron  dowels  and  clamps ,  at  1 5  cents 1, 740  00 

667  putting  dowel  clamps  into  masonry,  at  $3 2, 001  00 

667  putting  dowel  clamps  into  masonry,  at  $2 1, 334  00 

Totalforpier 34,155  00 

Total  for  channel  and  pier 619,155  00 

Channel  200  feet  wide  and  5  feet  deep : 

Bailing  and  draining,  including  coffer  dams $130, 000  00 

42,500  cubic  yards  of  rock  excavation,  at  $7 297, 500  (K) 

Total  for  channel 427,500  CO 

Add  for  pier  at  foot  of  island,  as  above 34, 155  00 

Total  for  channel  and  pier 461,655  (K) 

Difference  of  cost $157,500  00 
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B. 
GBOLOUV  OP  THIS  DBS  MOINES  RAPIDS. 

The  rocks  exposed  along  the  Des  Moines  rapids  consist  of  seven  diBtinct 
groups,  which,  although  subject  to  considerable  local  changes,  are  easily  distin- 
guished from  each  other.  Six  of  them  iinqnestionablj  belong  to  the  carboniferous 
or  mountain  limestone  series ;  the  seventh  or  highest,  I  think,  can  be  proven  to 
belong  to  the  coal  measures. 

I.  Cherty  limestone,  forty  feet  or  more  thick,  is  exposed  all  along  the  rapids 
on  both  shores,  and  forms  the  bed  of  the  river.  It  consists  of  thin  beds  of  hard 
gray  limestone  interstratified  with  bands  of  chert.  It  is  worthless  for  any  pur- 
pose except  for  forming  riprap  embankments. 

II.  The  Keokuk  limestone  proper,  twenty  feet  thick.  It  should  be  included 
in  limestone  I,  as  it  presents  all  its  characteristics,  only  8ome  of  the  layers  are 
locally  developed  into  considerable  thickness  and  furnish  valuable  building  stone. 
It  has  been  extensively  quarried  near  Nauvoo  and  Keokuk.  The  following  is  a 
description  of  the  "temple  quarry,"  near  Jsauvoo,  where  this  group  attains  its 
fullest  development. 

The  lowest  bed,  resting  directly  on  the  cherty  limestone,  is  a  solid  layer  of 
two  feet  four  inches  thick,  very  hard  and  compact,  light  gray,  semi-crystalline, 
without  any  chert  or  spur,  and  contains  but  few  fossils.  This  is  a  very  durable 
and  beautiful  rock.  Separated  from  this  by  two  feet  four  inches  of  shaly  lime- 
stone and  marl,  is  another  good  bed  of  limestone  three  feet  two  inches  thick,  in 
two  layers,  similar  to  the  lower  one,  but  rather  inferior  on  .account  of  a  greater 
number  of  fossils,  especially  orthisimlis,  which  tend  to  laminate  the  rock.  Above 
this,  separated  by  two  feet  of  shaly  limo?tone,  is  abed  of  dark  gray  limestone, 
four  feet  two  inches  thick,  in  five  layers,  vt-ry  hard,  regularly  bedded,  and  well 
adapted  for  all  purposes  where  no  considerable  thickness  is  required.  It  would 
make  splendid  caps  and  sills. 

Similar  quarries  have  been  opened  at  and  near  Keokuk,  and  it  would  be  easy 
to  point  out  localities  between  the  two  places  where  the  same  quality  of  rock 
could  be  obtained.  But  none  of  these  layers  are  permanent,  they  thin  out  or 
change  into  shaly  and  chert  limestone,  and  can  only  be  relied  on  for  a  limited 
space.  In  the  Keokuk  quarries  the  finest  blocks  are  frequently  spoiled  by  cav- 
ities containing  calcitc  and  beautiful  crystals  of  zincblende. 

III.  This  is  the  well-known  ''geode  bed"  about  fifty  feet  thick,  consisting  of 
marls,  clays,  and  irregular  patches  of  thiu  bedded  buff  lim3Stone.     It  will  furnish 
a  very  good,  abundant,  and  caj<ily  accessible  material  for  embankment!»,  but  is 
otherwise  perfectly  useless. 

IV.  There  are  seventeen  feet  of  arenaccciu.s  rock,  changing  from  ferruginous 
or  micaceous  sandstone  to  arenaceous  limestone,  in  soraG  instances  of  an  oolitic 
structure.  It  decomposes  readily,  for  which  reason  it  is  observed  in  but  few 
localities.     Quite  worthless  for  any  economical  purpose. 

V.  Magnesian  limestone,  ten  to  twelve  feet  thick,  usually  heavily  bedded,  of 
rather  coarse  texture,  dark  buff,  and  not  so  pleasing  in  appearance  as  that  of 
Joliet ;  but  it  is  a  most  excellent  building  rock,  obtainable  in  any  required  di- 
mensions. One  detached  block,  solid  without  fissures,  measured  twelve  by  teu 
feet  and  six  feet  high.  It  breaks  in  square  blocks,  requiring  but  little  trimming. 
Many  years  ago  this  rock  was  quarried,  above  Larvey's  creek,  for  the  Illinois 
ioteni£d  improvements,  and  thousands  of  tons  of  the  finest  dimension  rock  are 
now  lying,  already  quarried,  along  the  slopes  of  the  bluff.  It  retains  the  sharpest 
edges  and  toolmarks,  and  is  in  every  way  the  best  rock  for  heavy  buildings  that 
I  Baw  in  the  west. 

YI.  Brecciated  limestone  sixteen  feet  thick.     This  is  a  very  variable  bed,  usu- 
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ally  consisting  of  a  very  pure,  fine  grained,  blue  limestone,  broken  up  into  small 
angular  masses  and  cemented  together  again  with  fragments  of  chalcedony  and 
other  pebbles.  In  some  places  it  forms  a  bed  of  fine  grained  limestone  upwards 
of  a  foot  thick,  but  not  very  valuable  for  building  purposes.  It  furnishes,  bow- 
ever,  a  very  good  material  for  lime. 

VII.  Sandstone,  heavily  and  irregularly  bedded,  fifteen  feet  thick,  varying 
from  a  coarse,  hard,  ferruginous  stone  to  a  very  fine,  friable,  and  perfectly  pare 
white  sand.  It  overlies  the  brecciated  limestone  unconformably ;  contains  stig- 
maria  and  charred  impressions  of  other  coal  plants  ;  is  in  some  places  overlaid 
by  fireclay,  slates,  and  coal,  and  is,  therefore,  entirely  distinct  from  either  the 
ferruginous  sandstone  of  St.  Lo.uis,  or  the  lower  sandstone  of  the  Chester  beds. 
I  think  it  clearly  belongs  to  the  coal  measures.  Some  portions  of  this  rock  would 
furnish  very  good  building  material,  but  owing  to  its  irregular  bedding  and  vary- 
ing texture  it  would  hardly  pay  to  quarry  it. 

In  a  few  isolated  places  clay-shoals,  slates,  and  coal  have  been  found  above 
the  sandstone,  but  as  they  furnish  no  material  for  building  and  are  of  no  import- 
ance any  way,  I  paid  but  little  attention  to  them. 

H.  A.  ULFFERS, 
Civil  Engineer  Assistant, 


C. 

I,  Thomas  H.  Griffiths,  secretary  of  the  Northern  Line  Packet  Company, 
a  company  owning  a  large  amount  of  tonnage,  consisting  of  steamboats, 
barges,  and  lighters,  exclusively  engaged  ip  the  transportation  of  freight  and 
passengerb  from  St.  Louis,  Missouri,  to  St.  Paul,  Minnesota,  and  intermediate 
points  between  said  cities  on  the  Mississippi  river,  do  hereby  certify,  that  at 
low  stages  of  the  water  on  the  upper  Mississippi  river,  and  also  at  what  is  called 
medium  stages  of  the  water  on  said  river,  that  the  steamboats  owned  by  said 
Northern  Line  Packet  Company  have  to  lighten  the  freight  that  they  cany  at 
the  lower  or  Dcs  Moines  rapids  into  lighters  used  for  that  purpose  exclusively, 
and  also  to  lighten  into  freight  cars  of  the  Keokuk,  Mt.  Pleasant  and  Muscatine 
railroad,  from  Keokuk  to  Montrose,  on  the  up  stream  trips,  and  from  Montrose  to 
Keokuk,  on  the  down  stream  trips,  being  a  distance  of  about  twelve  miles,  Keo- 
kuk being  at  the  foot  of  said  rapids,  and  Montrose  being  immediately  at  the 
head,  and  that  the  cost  of  said  lightering  is  considerable ;  and  also  that  the 
steamboats  with  their  full  crews  are  necessarily  detained  there  while  transporting 
their  freight  into  lighters  and  railroad  cars,  and  after  passing  the  rapids  in 
transferring  the  same  back  to  the  steamboats,  causing  the  company  thereby  a 
heavy  expense. 

That  the  deponent's  position  of  secretary  of  said  Northern  Line  Packet  Com- 
pany gives  him  free  access  to  all  the  accounts  of  the  said  steamboats  so  em- 
ployed, and  it  is  his  duty  to  examine  the  accounts  of  the  steamboats  so  employed, 
and  from  examinations  of  said  accounts,  and  comparing  and  computing  the 
same,  it  is  the  deponent's  opinion,  to  the  best  of  his  knowledge  and  belief,  that 
the  said  expenses  actually  incurred,  caused  by  the  impediment  to  navigation  at 
the  Dcs  Moines  rapids,  per  trip,  for  each  steamboat,  will  not  average  less  than 
one  thousand  dollars  per  trip  for  the  entire  season  of  navigation,  meaning  when 
not  obstructed  by  ice,  counting  the  extra  labor  paid,  actual  expenses  paid,  for 
transporting  the  freight  across  or  around  the  said  rapids,  and  a  reasonable  estimate 
of  the  expenses  of  the  steamboats  while  engaged  in  transferring  the  freight,  and 
that  this  estimate  is  based  on  the  expenses  there  for  the  past  two  years.  That 
during  the  year  1866  the  boats  owned  by  the  company  made  their  trips,  as  per 
list,  viz:  Steamboat  Minnesota,  21  trips;  steamboat  Muscatine,  20  trips;  steam- 
boat Sucker  State,  21  trips;  steamboat  Hawkeye  State,  14  trips;  steamboat 
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Davenport,  22  trips  ;  steamboat  Burlington,  19  trips ;  steamboat  Pembina,  20 
trips;  steamboat  Canada,  18  trips:  steamboat  Savannah,  8  trips;  steamboat 
Reserve,  17  trips ;  steamboat  Petrel,  16  trips ;  steamboat  Little  Giant,  9  trips  ; 
steamboat  Bill  Henderson,  3  trips ;  steamboat  America,  3  trips ;  making  in  all 
211  trips,  costing  on  an  average  of  $211,000  for  the  season  of  1866.  The  com- 
pany owns  and  maintains  for  this  exclasive  purpose  and  benefit  a  steam  tow- 
boat  or  tug  and  seven  lighters,  for  use  at  the  rapids.  Thej  also  own  thirty- 
seven  barges,  which  are  used  in  transporting  freight,  as  before  mentioned,  be- 
tween St.  Louis  and  St.  Paul,  and  intermediate  points. 

That  deponent  has  served* as  secretary  of  the  Northern  Line  Packet  Company 
for  seven  years,  and  previous  to  which  he  was  a  practical  navigator,  as  master  of  a 
steamboat  for  twenty- three  years,  and  from  his  long  experience  in  the  freighting 
business,  and  acquaintance  with  this  particular  trade,  is  satisfied  that  the  com- 
merce of  said  river  will  increase  rapidly,  and  should  the  rapids  be  improved,  as 
contemplated,  that  the  amount  would  be  doubled  in  a  year,  or  in  two  years,  at 
the  farthest,  after  said  improvement  is  made,  owing  to  the  more  rapid  and  certain 
transportation  of  freight,  and  that  it  would  be  reduced  very  largely  in  cost. 

It  is  difficult  so  state  the  exact  delay  there  is  to  our  boats,  but  in  my  opinion 
it  will  average,  during  the  season,  a  delay  to  each  boat,  each  trip,  about  two 
days,  not  having  exact  data  to  make  the  estimate  ;  but  this  is  ne^arly  correct,  if 
not  qnite  so. 

1  would  further  state  that  the  Northern  Line  Packet  Company  own  in  steam- 
boats, barges  and  lighters,  engaged  in  transportation  on  the  upper  Mississippi 
river,  in  round  numbers,  about  ten  thousand  tons. 

THOMAS  H.  GRIFFITHS, 
Secretary  Northern  Line  Packet  Company. 

State  op  Missouri,  County  of  St,  Louis : 

On  this  8th  day  of  January,  A.  D.  1867,  before  me,  the  undersigned,  notary 
public,  came  Thomas  H.  Griffiths,  secretary  of  the  Northern  Line  Packet  Com- 
pany, ,who  states  on  his  oath  that  the  within  affidavit  subscribed  by  him  in  my 
presence  he  believes  to  be  true. 
[seal.]  C.  HEQUEMBOUEG, 

Notary  Public. 
True  copy : 

J.  H.  WILSON, 
Lieut.  Col,  Z5th  Infantry  and  Brevet  Major  General  U.  S.  A. 


£2. 

Plan  for  ike  improvement  of  the  Des  Moines  rapids  of  the  Mississippi  river ^  by 
means  of  a  lateral  canal  along  the  Iowa  shore;  unanimously  adopted  by  the 
Board  of  Engineers,  May  13,  1867. 

United  Statbs  Enuinebk's  Office, 

Davenport,  Iowa,  May  13,  1867. 

Gb:«  EBAL :  The  Board  of  Engineers  convened  by  Engineer  Orders  Nos.  18  and 
20,  March  22  and  March  26,  1867,  having  met  at  Keokuk,  Iowa,  on  the  15th  of 
April,  and  adjourned  to  this  place  on  the  3th  of  April,  beg  leave  to  submit  the 
following  conclusions  and  recommendations  in  regard  to  the  improvement  of 
Des  Moines  rapids  of  the  Mississippi  river  : 

1.  After  a  careful  examination  and  consideration  of  all  the  plans,  profiles  and 
river  soundings,  and  of  the  calculations  and  views  of  the  engineer  and  his  assist- 
ants, an  inspection  of  the  ground  on  both  sides  of  the  river,  from  a  point  above 
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MontroBC  and  Nauvoo  to  a  point  opposite  the  month  of  the  Des  Moioed  river 
and  the  town  of  Warsaw,  and  a  study  of  all  the  plans  proposed,  it  is  the  unani- 
mons  opinion  of  this  board  that  the  general  plan  of  a  canal  and  locks,  sabmitted 
to  the  engineer  department  by  Brev6t  Major  General  J.  H.  Wilson,  dated  Jan- 
uary 1,  1867,  and  approved  by  Brevet  Major  General  A.  A.  Humphn^ys,  Chief 
of  Engineers  United  States  army,  in  his  report  of  February  5,  1867,  to  the 
Secretary  of  War,  is  the  best  for  permanently  improving  the  navigation  of  the 
Des  Moines  rapids  of  the  Mississippi  river,  namely,  '*  a  canal  along  the  Iowa 
shore  from  a -point  near  the  present  site  of  the  Keokuk  indicator  at  the  city  of 
Keokuk,  to  a  point  just  below  the  village  of  Nashville,''  seven  and  six-tenth? 
miles  long,  with  such  modifications  in  detail  as  are  hereinafter  specified. 

2.  That  taking  the  gauge  of  extreme  low  water  at  or  near  Montrose  as  a  guide, 
the  canal  bottom  at  the  upper  end  of  the  proposed  canal  at  Nashville  and 
the  level  of  the  tops  of  the  mitre-sills  at  the  guard-lock  should  be  fixed  at  five 
feet  below  such  low  water  at  the  guard-lock,  and  that  the  lower  mitre-sill  of 
the  outlet  lock  at  Keokuk  be  fixed  at  five  feet  below  the  low  water  of  1864, 
at  that  point,  as  referred  to  in  the  alternate  suggested  in  General  Wilson's 
report.  That  the  canal  and  the  middle  and  lower  locks  be  arranged  for 
eight  feet  dep^h  of  wat^r  when  the  river  rises  above  extreme  low  water  three 
feet.  That,  the  'head  of  the  guard-locks  be  built  two  feet  above  the  high 
water  of  1851,  as  shown  in  the  plan  submitted  by  General  Wilson,  and  that 
the  chamber  and  lower  gate  be  built  high  enough  to  pass  boats  through  the 
lock  when  the  river  at  that  point  may  be  twelve  feet  above  low  water.  That 
the  size  of  the  lock  chambers  shall  remain  as  given  in  General  Wilson's  report, 
namely,  350  feet  between  the  quoins  and  SO  feet  wide  at  the  top.  That  the 
thickness  of  the  lock  walls,  as  planned,  is  abundant  for  any  pressure  that  can 
come  against  them  ;  and  it  is  suggested  that,  in  the  final  arrangements  of  the 
details,  the  engineer  in  charge  should  be  authorized  to  make  such  reduction  io 
thickness,  fur  economy,  as  he  may  deem  safe.  That  the  reverse  gates  proposed 
at  the  outlet  lock  are  unncccssarj',  and  may  bo  economically  dispensed  with. 

3.  That  the  final  width  of  the  canal  be  established  at  not  less  than  300  feet 
throughout,  both  in  excavation  and  embankment ;  but  in  excavation  at  the  time 
of  construction  it  may  be  reduced  to  250  feet,  without  material  disadvantage. 
That  the  top  of  the  embankment  be  fixed  at  two  feet  above  the  flood  of  1851, 
at  ten  feet  width,  with  side  slopes  not  less  than  1^  and  not  more  than  1^  b:)se  to 
1  vertical,  as  the  engineer  in  charge  of  the  work  may  determine.  That,  if  it  is 
found  economical  in  the  progress  of  the  work,  the  thickness  of  the  ripraps  may 
be  reduced  from  the  thickness  suggested  in  the  plan  submitted  by  General  Wil- 
son, provided  that  it  be  not  less  than  two  feet,  and  that  the  ripraps,  or  slope  wall 
on  the  canal  side  of  the  embankment,  be  raised  only  to  the  height  of  twelve  feet 
above  canal  bottom,  or  four  feet  above  the  highest  water  in  the  canal ;  and  that 
the  residue  of  the  inside  slope  and.the  top  of  the  embankment,  being  above  all 
floods,  be  sowed  with  grass,  sodded,  or  covered  with  a  thin  coating  of  stone,  a:* 
the  engineer  in  charge  may  determine. 

4.  In  the  report  of  General  Wilson,  respecting  the  improvement  of  the  chan- 
nel above  Nashville,  provision  is  made  for  the  excavation  of  a  considerable  quan- 
tity of  rock  under  water.  It  is  recommended  that  the  engineer  in  charge  be  au- 
thorized carefully  to  investigate  this  part  of  the  stream,  with  a  view  of  an  arti- 
ficial increase  of  the  depth  of  the  water  above  the  guard>lock,  and  with  a  view, 
also,  of  dispensing  with  such  portion  of  said  rock  excavation  under  water  a:^ 
may  be  found  practicable — the  final  arrangement  to  be  determined  by  him,  sub- 
ject to  the  approval  of  the  engineer  department. 

5.  If  the  general  plan  of  the  canal,  with  modifications  as  herein  recommended, 
should  meet  the  approval  of  the  Secretary  of  War,  it  is  respectfully  sn^ested 
that  all  the  details  and  matters  not  specifically  fixed  in  this  report  may  be  left 
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to  be  arranged  by  the  engineer  in  charge  upon  survey,  reports,  &c.,  approved 
bj  the  engineer  department. 

6.  Estimate  for  a  canal  300  feet  wide  in  embankment,  250  feet  wide  in  exca- 
vation, with  two  lifl-locks  and  one  guard-lock,  with  embankments  ten  feet  wide 
on  top ;  locks  3*50  feet  long  from  quoin  to  quoin,  80  feet  wide  on  top,  between 
Keokuk  and  Nashville,  seven  and  six-tenths  miles. 

Grubbing  and  clearing S3,  000 

Bailing  and  draining 45,  000 

125,000  cubic  yards  rock  excavation,  at  $2 250,  000 

330,000  cubic  yards  earth  excavation,  at  40  cents 132,  000 

200,000  cubic  yards  embankment  hauled  from  excavation,  at  25 

cents 50,  000 

1,069,000  cubic  yards  earth  embankments,  at  50  cents 534,  500 

40,000  cubic  yards  puddling,  at  25  cents 10,  000 

120,000  cubic  yards   ripraps,  made  from  rock  excavation,  at  75 

cents 90,  000 

150,000  cubic  yards  ripraps,  at  81  50 225,  000 

1,  339,  500 

Lower  lock 346,  407 

Middle  lock 222,  552 

Guard-lock 220,  464 

2,  128,  923 

Three  miles  changing  line  of  railroad 24,  000 

Three  miles  changing  line  of  public  road *      3, 000 

Total  for  7/^  miles ' 2,  155,  923 

Add  for  work  between  Nashville  and  Montrose,  to  make  a  channel 

300  feet  wide  and  5  feet  deep 475,  653 

ToUl 2,  631,  576 


The  above  sum  is  believed  to  be  ample  to  cover  contingencies  and  complete 
a  perfect  navigation  over  the  whole  length  of  the  rapids. 

7.  That  the  work  necessary  to  carry  into  effect  the  plan  herein  recommended 
should  be  put  under  contract  between  Keokuk  and  Nashville  without  delay,  and 
poshed  vigorously  to  completion,  so  that  the  improvement  of  the  rapids  may  be 
made  available  for  commerce  and  navigation  as  soon  as  possible. 

8.  The  important  question  submitted  to  the  board  has  occupied  their  undi- 
vided attention  for  several  weeks,  during  which  numerous  points  of  interest  have 
been  discussed  and  many  views  presented  and  considered.     Some  time  must 
elapse  before  a  complete  report  can  be  drawn  up  embodying  the  views  and 
opinions  of  the  board  upon  the  several  plans  which  have  been  considered ;  mean- 
while pressing  business  demands  the  immediate  personal  attention  of  the  mem- 
bers of  the  board  at  their  respective  headquarters.     Under  these  circumstances 
it  is  the  opinion  of  the  board  that  they  will  best  subserve  the  public  interest 
by  adjourning,  to  meet  again  at  this  place,  on  the  call  of  the  president  of  the 
board,  for  the  purpose  of  adopting  the  final  report  of  proceedings.     During  this 
interval  it  is  understood  that  General  Wilson,  the  member  in  charge  of  the  work, 
will  cause  to  be  prepared  a  map  on  a  small  scale  for  convenient  reference,  show- 
iog  the  ground,  river  bed,  and  such  lines  as  will  aid  in  exhibiting  and  explaining 
the  plans  of  improvement  which  have  been  investigated,  with  the  location  of  the 
canal  on  the  Iowa  side,  the  profiles  representing  the  canal  levels  and  locks,  the 
excavations,  and  the  top  of  the  embankments  two  feet  above  high  water  of  1851  ; 
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also  showing  the  line  of  low  water  of  1864,  and  the  line  of  high  water  of  April, 
1867 — being  a  copy*  on  a  reduced  scale,  of  the  maps,  charts,  and  profiles  already 
prepared  by  General  Wilson,  showing  the  modification  indicated  in  the  proceed- 
ings of  the  board. 

All  of  which  is  respectfully  submitted. 

J.  N.  MACOMB, 
Colonel  Engineers  J  Brevet  Colonel  U.  S.  A. 
J.  H.  WILSON, 
Lieutenant  Col.  35tk  Infantry^  Brev,  Maj  Gen*l  U.  S.  A, 

G.  K.  WARREN, 
Major  Engineers,  Brevet  Major  Genera/  U.  S.  A, 

W.  MILNOR  ROBERTS, 
Superintending  Engineer  Ohio  river  Imp,,  Civil  Engineer, 

PETER  0.  MAINS. 
Captain  Engineers^  Brev,  Lt.  Col,  U,  S.  A.t  Recorder, 

Major  General  A.  A.  Humphreys, 

Chief  of  Engineers,  Washingtony  D,  C. 


E3. 

Davhnport,  Iowa,  July  20,  1867. 

Gbnbral  :  The  undersigned,  pursuant  to  your  instructions,  met  at  Keokuk, 
Iowa,  on  the  16th  of  April,  1867,  for  the  purpose  of  submitting  a  plan  of  im* 
provement  for  the  Des  Moines  rapids  of  the  Mississippi  river,  under  the  fol- 
lowing orders  of  the  engineer  department : 

[Engineer  Orders  No.  18.] 

Engineer  Department, 

Washington,  March  22,  1867. 

In  accordance  with  the  following  provision  of  the  "act  making  appropriations 
for  the  repair,  preservation  and  completion  of  certain  public  works,  heretofore 
commenced  under  the  authority  of  law,  and  for  other  purposes,"  approved 
March  2,  1867,  viz  :  For  improving  navigation  on  the  Mississippi  river  at  Des 
Moines,  or  lower  rapids,  according  to  such  plan  as  the  Secretary  of  War  shall, 
on  the  report  of  a  board  of  engineers,  approve,  five  hundred  thousand  dollars, 
($500,000,)  and,  by  authority  of  the  Secretary  of  War,  a  board  is  hereby  con- 
stituted for  the  purposes  herein  specified,  as  follows : 

Brevet  Brigjadier  General  T.  J.  Cram,  colonel  engineers ;  Brevet  Colonel  J. 
N.  Macomb,  lieutenant  colonel  engineers ;  Brevet  Major  General  J.  H.  Wilson, 
lieutenant  colonel  35th  infantry ;  Brevet  Major  General  G.  K.  Warren,  major 
engineers  ;  W.  Milnor  Roberts,  civil  engineer  Ohio  river  improvement. 

The  recorder  of  the  board  will  be  Brevet  Lieutenant  Colonel  P.  C.  Hains. 
captain  of  engineers. 

The  board  will  assemble  at  Keokuk,  Iowa,  bn  the  first  Monday  of  April, 
1867,  or  as  soon  thereafter  as  practicable. 

The  subject  of  the  improvement  of  the  Mississippi  river  at  the  Des  Moines 
rapids  is  committed  to  the  board  without  restrictions. 

Upon  the  call  of  the  board  Brevet  Major  General  J.  H.  Wilson,  the  officer 
in  charge  of  the  surveys  and  examination  of  the  Des  Moines  rapids,  will  lay 
before  it  all  the  information  relating  thereto  that  has  been  collected  by  him, 
embracing  reports,  plans,  estimates,  maps,  &c. 

Should  further  examinations  or  surveys  be  necessary  in  the  opinion  of  the 
board  in  order  to  facilitate  the  investigations,  it  is  authorized  to  have  them  made. 
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provided  they  are  not  of  an  extended  character ;    the  necessity  for  such  as  are 
of  that  nature  will  be  reported  here  before  being  executed. 

Authority  is  given  to  the  board  to  collect  all  information  that  in  its  judgment 
may  be  necessary  to  the  proper  determination  of  the  questions  iovolved. 

The  result  of  the  proceedings  of  the  board  will  be  transmitted  to  this  depart- 
ment at  as  early  a  day  as  practicable,  in  order  that  it  may  be  submitted  to  the 
Secretary  of  War  for  his  decision. 

A.  A.  HUMPHREYS, 
Brig.  Gen,  and  Chief  Engineer,  Maj,  Gen.  Volunteers, 


[Engineer  Orders  No.  20.] 

EnoINBBR   DbPARTMBNT, 

Washington,  March  26,  1867. 

The  board  of  engineers  constituted  by  Engineer  Order  No.  18,  dated  March 
2'2t  1867,  is  modified  so  far  as  prescribes  the  day  of  assembling. 

The  day  of  the  meeting  of  the  board  is  postponed  until  Monday,  April  15, 
1867. 

A.  A.  HUMPHREYS, 
Brig,  Gen.  and  Chief  of  Engineers,  Maj,  Gen.  Vols, 


[Telegram.  ] 

Washington,  D.  C,  April  17.  1867. 

Colonel  J.  N.  Macomb,  United  States  Engineers : 

The  board  will  proceed  with  the  business  for  which  it  was  convened  upon  the 
arrival  of  General  Warren,  not  waiting  for  General  Cram. 

A.  A.  HUMPHREYS, 

Chief  of  Engineers, 

On  the  arrival  of  General  Warren  the  board  immediately  organized  and 
entered  upon  the  duties  assigned  to  it.  A  personal  examination  of  both  shores 
of  the  river,  from  Nauvoo  to  the  mouth  of  the  Des  Moines  river,  was  made  by 
the  board.  The  board  was  also  supplied  with  the  detailed  maps  made  by  Gen- 
eral Wilson  last  fall,  which  furnish  all  the  information  necessary  for  a  thorough 
investigation  of  all  the  plans  of  improvement  that  have  been  proposed,  conse- 
quently the  board  did  not  find  it  necessary  to  make  any  further  surveys,  and 
having  considered  the  character  of  the  facilities  and  accommodations  required 
by  commerce,  have  the  honor  to  submit  the  following  report : 

In  the  order  of  the  engineer  department,  the  "subject  of  the  improvement 
of  the  navigation  of  the  Mississippi  river  at  the  Des  Moines  rapids  is  committed 
to  it  without  restriction." 

The  board,  in  view  of  the  latitude  given  it  by  the  department,  has  carefully 
and  thoroughly  investigated  every  plan  of  improvement  that  has  been  proposed, 
or  could  be  applied,  to  remove  the  present  difficulties,  aud  every  effort  has  been 
made  to  arrive  at  none  other  than  correct  conclusions.  The  conclusions  of  the 
board  have  already  been  made  known  in  their  preliminary  report  of  the  13th 
of  May. 

The  considerations  that  come  up  on  the  investigation  of  the  subject,  aud  upon 
which  the  board  is  called  upon  to  make  and  express  its  views,  will,  for  conve- 
nience, be  arranged  in  the  following  order : 

First.  Description  of  the  rapids,  comparison  of  the  surveys  made  at  different 
times,  and  the  relation  between  the  stages  of  water  at  different  places  on  the 
rapids  and  above  and  below. 
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Second,  TLc  dimensions  that  any  improvement  should  have  in  order  to  fallj 
accommodate  the  requirements  of  navigation ;  and  in  case  locks  are  used,  their 
iplan,  size,  and  general  arrangement. 

Third,  Plan  of  improvement  of  the  natural  channel  of  the  river  hy  widening 
And  deepening  it.    Estimate  of  its  prohahle  cost. 

Fourth,  Plan  of  improvements  hy  means  of  dams  entirely  across  the  river, 
with  locks  for  steamboats,  and  chutes  for  rafts  and  flatboats.  Estimate  of  ita 
probable  cost. 

Fifth,  Plan  and  position  of  an  i improvement  proposed  by  Mr.  G.  Edmunds,  jr., 
of  Illinois.     Estimate  of  ita  probable  cost. 

Sixth,  Plan  and  position  of  an  improvement  by  means  of  an  excavated  shore 
channel  on  the  Iowa  side  from  Montrose  to  Keokuk.  Estimate  of  its  probable 
cost ;  also,  of  a  similar  improvement  on  the  Illinois  side,  from  Nanvoo  to  Hamilton. 

Seventh,  Plan  and  position  of  a  canal  improvement  on  the  Iowa  side.  Esti- 
mate of  its  probable  cost. 

Eighth,  Plan  and  position  of  a  canal  improvement  on  the  Illinois  side.  Esti- 
mate of  .its  probable  cost 

Ninth.  Comparative  advantages  and  disadvantages  of  the  plan  of  a  canal  on 
the  Iowa  side  with  that  of  an  excavated  side  channel  on  the  Iowa  side,  and  also 
with  the  canal  on  the  Illinois  side.  Comparative  cost  of  each,  and  the  opinion 
of  the  board  as  to  which  is  the  preferable  plan. 

I. — Description  of  the  rajndst  comparison  of  the  surveys  made  at  different  timest 
and  the  relation  between  the  stages  of  the  witer  at  different  places  on  the  rapids, 
and  on  the  bars  above  and  below. 

The  following  extracts^,  descriptive  of  the  rapids,  are  taken  from  General 
Wilson's  report : 

*•  The  Des  Moines  or  lower  rapids  are  situated  near  the  mouth  of  the  Des 
Moine:ji  river,  and  extend  from  Keokuk  to  Montrose,  a  distance  of  about  eleven 
miles.  During  the  low  water  season  they  interpose  a  serious  and  at  times  an 
absolutely  impassable  barrier  to  steamboat  navigation.  The  upper  Mississippi, 
i'rom  St.  Paul  to  the  mouth  of  the  Missouri,  has,  during  the  lapse  of  the  more 
recent  geological  periods,  worn  for  itself  a  valley,  varying  from  one  to  fifteen 
miles  in  width  and  sunk  below  the  general  level  of  the  prairies  on  either  side, 
from  one  hundred  and  fifty  to  three  hundred  feet.  In  many  places,  and  for 
much  of  the  distance,  this  valley  is  cut  through  strata  of  rock,  varying  in  thick- 
ness, hardness,  and  mineral  characteristics.  Without  discussing  the  agencies 
by  which  this  erosion,  so  dispioportionate  to  the  present  powers  of  the  river, 
has  been  effected,  the  Des  Moines  rapids  present  evidence  strongly  confirmatory 
of  changes  in  the  character  of  the  river  itself. 

"General  Uumphreys,  in  his  report  upon  the  hydraulics  of  the  Mississippi 
river,  suggests  that  it  was  formerly  a  clear-water  river  like  the  Niagara,  fed  by 
a  fresh-water  lake  or  lakes  of  great  extent,  occupying  a  large  portion  of  what  is 
now  the  prairie  land  of  Illinois  and  Iowa,  And  that  its  transformation  from  a 
clear  into  a  muddy  stream  may  have  been  the  result  of  changes  which  have 
taken  place  in  its  basin.  In  support  of  this  theory,  he  refers  to  the  passage  of 
the  river  through  the  norlheastein  extremity  of  the  Ozark  mountains  at  Grand 
Tower,  be'ow  St.  Louis,  where  the  water  has  cut  down  through  beds  of  rock 
upwards  of  three  hundred  feet  thick,  and  probably  drained  the  lake  just  men- 
tioned. 

"  Another  instance,  developed  by  the  survey  and  examination  of  my  assistant. 
Colonel  Ulffeis,  amounting  almost  to  a  proof,  can  be  found  at  the  head  of  the 
Des  Moines  rapids.  Just  below  Montrose  the  rocky  bluffs  recede  at  right  an- 
gles from  the  river,  bearing  gradually  to  the  northward,  enclosing  a  considerable 
extent  of  country  above  and  to  the  westward,  which  was  once  evidently  the  bed 
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of  an  extensive  lake,  whose  outlet  was  at  the  rapids  and  whose  surface  was 
about  105  feet  above  the  present  low  water  level. 

*<  This  lake  basin  is  an  extensive  level  plain,  intersected  by  a  network  of 
sloughs,  its  lower  part  subject  to  annual  overflows,  and  covered  with  a  heavy 
growth  of  willow,  maple,  hickory,  haw,  and  vines.  The  terraces  around  it  are 
well  developed  and  of  an  unvarying  height ;  its  upper  end,  and  in  part  its  western 
side,  are  limited  by  beds  of  loam  rising  150  feet  above  low  water  at  Fort  Madi- 
son, and  forming  the  entire  river  bluff  at  this  place.  How  far  this  loam  deposit 
extends  above  and  into  the  interior  of  Iowa  has  not  been  determined,  and  there- 
fore what  may  have  been  the  extent  of  the  lake  in  these  directions  cannot  be 
asserted. 

"As  before  stated,  the  outlet  of  this  lake  was  at  the  present  head  of  the  lower 
rapids.  The  water  stored  up  there  by  their  ceaseless  action  for  ages,  assisted 
by  ice  and  other  geological  agencies,  gradually  eroded  for  themselves  a  channel 
at  least  a  mile  wide,  nearly  200  feet  below  the  level  of  the  prairies,  and  extend- 
ing through  limestone  rock  to  the  mouth  of  the  Des  Moines  river  and  beyond. 
This  erosive  action,  though  productive  of  such  remarkable  results,  has  not  been 
cariied  sufficiently  far  to  render  the  river,  through  this  part  of  its  bed,  available 
and  safe  at  all  times  for  the  purposes  of  navigation.  From  Fort  Madison  to 
Montrose,  the  river  is  about  2,500  feet  wide,  and  sufficiently  deep ;  but  in  the 
rapids  its  bed  of  limestone  rock,  which  by  some  unknown  cause  seems  to  have 
been  hardened  to  a  greater  degree  than  the  corresponding  stratum  above  and 
below  the  rapids,  has  resisted  the  action  of  the  water,  while  its  sides  have  given 
way.  The  result  is  that  this  mass  of  rock  remains  there,  actinr^  exactly  as  an 
artificial  dam  whose  upper  surface  slopes  about  twenty-two  feet  in  eleven  miles, 
and  conforms  very  nearly  to  the  plane  of  stratification  of  the  rock  through  which 
the  channel  is  cut.  The  bluffs  extend  aloug  the  banks  of  the  river  throughout 
the  length  of  the  rapids,  presenting  a  rock  escarpment  at  the  present  high- water 
mark,  with  a  sloping  gravel  beach  to  low  water,  and  also  another  escarpment  of 
rock  at  105  feet  above  the  present  water  level,  having,  likewise,  a  sloping  beach 
at  its  foot.  The  exposed  ledges  are  formed  of  different  strata  in  the  different  lo- 
calities. At  some  places  they  are  brecciated  limestone,  (near  Montrose,)  in  others 
magnesian  limestone,  (above  Larey's  creek,)  and  in  others  the  coal  measure  sand- 
stone, (below  Price's  Creek;)  but  notwithstanding  the  varying  hardness  of  the 
strata,  they  have  all  been  cut  through  equally  by  the  river  in  its  progress  from 
the  upper  beach,  just  mentioned,  down  to  the  one  at  the  present  low-water  level 
on  the  rapids.  About  sixty  feet  of  these  bluffs,  however,  consist  of  the  gcode 
bed  lying  between  the  two  beaches  and  made  up  mostly  of  an  accumulation  of 
clay  and  marl,  easily  washed  away.  The  river,  forcing  its  way  through  these 
beds  of  stubborn  material,  must,  therefore,  have  gradually  receded  from  the  foot 
of  the  rapids,  like  the  Niagara  is  now  doing,  until  it  reached  its  present  condition  ; 
undoubtedly  the  process  of  smoothing  its  path  is  still  going  on,  although  in  an 
imperceptible  degree.  The  places  where  the  bluffs  recede  from  the  bank  at  the 
mouth  of  creeks  emptying  into  the  river,  there  are  two  terraces  beside  the  pres- 
ent river  bottom,  respectively  twenty-five  and  seventy-five  feet  above  present 
low  water. 

"  The  level  part  of  the  town  of  Nauvoo,  at  the  head  of  the  rapids  opposite 
Montrose,  is  built  upon  a  twenty-five  foot  terrace,  which  is  likewise  prominent 
around  the  edge  of  the  plain,  between  the  latter  place  and  Fort  Madison.  The 
seventy-five  foot  terrace  is  most  prominently  developed  near  Sandusky. 

"  The  total  depth  of  Des  Moines  rapids,  measure  along  the  Iowa  shore,  from 
Montrose  (old  Fort  Des  Moines)  to  the  St.  Louis  Packet  Company's  landing,  at 
Keokuk,  (station  D  to  Y,)  is  10.92  miles;  on  the  Illinois  side,  from  Nauvoo  to 
the  Hamilton  ferry  landing,  (station  23  to  84,)  is  12.20  miles,  or  a  mean  of  11.56 
miles.  The  bed  of  these  rapids,  throughout  its  entire  length,  has  reached  a 
stratum  of  cherty  limestone,  belonging  to  the  Keokuk  group  of  the  carboniferous 
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series.  The  natare  of  this  rock,  coiiBisting  as  it  does  of  thin  beds  of  limestone, 
interspersed  with  at  least  an  equal  amount  of  brittle  chert  or  horn  s tenet  pre- 
cludes the  idea  that  the  different '  reefs'  or  '  heads  of  chains'  might  be  occasioned 
as  formerly  supposed,  by  a  succession  of  strata,  which,  in  their  outcrop,  woald 
form  a  barrier  across  the  river.  The  deeper  parts  are  all  caused  by  erosion, 
originating  partly  from  the  strength  of  the  current,  aided  by  the  presence  of 
numerous  granite  boulders,  and  partly  by  masses  of  ice  which  are  anually  swept 
down  by  the  spring  freshets  with  tremendous  force. 

*'  In  the  various  soundings  carried  across  the  river,  no  trace  was  foand  of 

*  pools'  or  places  where  the  area  of  the  cross-section  would  be  sensibly  greater 
th^n  on  the  *  heads  of  the  chains ;'  in  other  words,  there  is  no  proper  chain 
crossing  the  river  at  any  point,  nor  is  there  anything  like  a  true  '  pool,'  the  deep 
water  being  found  more  properly  in  pockets  and  fissures. 

"  The  river  bottom  is  a  broad,  smooth  rock,  seamed  by  a  narrow,  crooked  chan- 
nel, or  in  some  places  several  of  them,  alternatively  widening  and  narrowing, 
shoaling  and  deepening,  nowhere  good  navigation,  but  more  difficult  in  some  places 
than  in  others.  The  rapids  are  therefore  not  broken  and  noisy,  but,  the  descent 
being  gradual,  the  water  flows  over  its  bed  in  a  broad,  smooth,  unbroken  sheet, 
with  nothing  but  the  faintest  ripples  on  the  surface  to  indicate  the  dangerou:) 
places.  The  casual  observer  would  not  suiipect  the  presence  of  the  rapids  un- 
less he  were  notified  of  their  locality  beforehand. 

"From  these  facts  it  may  readily  be  inferred  that  boats  would  not  unier- 
take  their  passage  at  night,  even  if  the  channel  were  deep  and  well  defined. 

"  The  worst  parts  of  these  rapids  are  called  by  steamboat  and  river  men 

*  chains,'  of  which  there  are  five  principal  ones,  known  as  Lower,  English,  Limil- 
lies,  Spanish,  and  Upper,  respectively. 

"  From  the  lower  to  Spanish  chain,  inclusive,  the  chinnel  used  by  steamboats 
is  crooked,  shallow,  and  exceedingly  difficult  of  navigation,  requiring,  a3  Gen- 
eral Warren  states  in  his  report  of  April  6,  1854,  to  be  excavated  almost  con- 
tinuously to  the  landing  at  Nashville,  a  distance  of  seven  and  a  half  miles.  For 
this  distance  the  fall  is  about  18  feet,  and  the  average  slope  2.4  per  mile.  From 
Nashville  to  the  upper  chain  the  channel  is  straight  and  deep,  and  the  fall  only 
four  feet,  or  not  more  than  a  foot  per  mile. 

"The  lower  chain  extends  from  Keokuk  to  the  mouth  of  Price's  creek. 
The  channel  is  3.5  to  8  feet  deep,  but  it  is  very  swift  and  crooked,  and  therefore 
intersected  by  surface  and  under  currents,  particularly  on  that  part  of  it  kcowrn 
as  *  Sucker's  Chute'  and  *  Omega  Patch.' 

"  The.  greater  part  of  the  last  appropriation  was  expended  here,  improvinj? 
the  channel  materially,  but  the  fragments  of  the  rock  blown  out  were  piled 
alongside  of  the  channel,  injudiciously,  it  appears,  as  the  ice  has  already  carried 
away  the  greater  part  of  the  piles  and  redeposited  the  fragments  of  rock  in  the 
channel. 

"The  English  chain  extends  from  Montebello  to  Waggoner's  warehouse. 
The  channel,  running  near  the  Illinois  shore,  in  this  reach  is  comparatively 
straight,  from  4  to  7  feet  deep,  and  from  50  to  200  feet  wide,  and  presents  no 
particular  difficulties  to  navigation  except  in  times  of  high  wind. 

"  The  head  of  Lamillies  chain  is  opposite  the  mouth  of  Larey's  creek.  The 
channel  is  from  4.5  to  10  feet  deep,  and  an  average  of  120  feet  wide,  but  it  ii 
crooked,  intricate,  and  dangerous,  owing  to  the  presence  of  many  shoal  patches 
or  rocks,  the  peaks  of  which  are  not  distinguishable  in  rough  weather. 

"  Spanish  chain  extends  from  Judge  Ballinger's  place  to  within  half  a  mile 
of  Nashville;  the  channel  is  from  3  to  13  feet  deep,  and  from  25  to  300  feet 
wide,  and  although  sufficiently  difficult  of  navigation,  has  been  somewhat  im- 
proved by  excavation. 

"  The  upper  chain  extends  out  a  short  distance  below  Montrose  island,  and  is 
made  by  a  broad  flat  bed  of  rock  extending  entirely  across  the  river,  upon  which 
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the  water  in  dry  seasons  is  not  more  than  2  feet  deep,  and  frequently  not  a  foot 
deep.  The  channel  is  only  a  channel  in  name,  having  nothing  more  than  a 
slight  depression  in  the  rock,  about  3  feet  deep  and  50  feet  wide  in  the  narrowest 
place. 

*'The  difficulty  of  navigation,  it  may  be  observed,  on  all  the  chains  lies 
not  so  much  in  the  shallowness  of  the  channel  or  thread  of  the  current  as 
in  its  unevenness  of  bottom,  insufficient  width,  tortuous  direction,  and  great 
velocity.  The  influence  of  these  features  is  exaggerated  by  cross-surface 
and  undercurrents,  and  by  east  and  west  i%ind8.  From  fear  of  the  rocks,  boats 
are  compelled  to  move  slowly,  and  therefore  more  difficult  to  guide,  and  no  mat- 
ter bow  skilM  the  pilot  may  be,  his  boat  will  be  carried  forward  in  the  direc- 
tion of  the  original  impulse  for  some  distance  before  it  can  be  made  to  obey  the 
helm.  This  is  particularly  the  case  in  windy  weather,  and  while  going  down 
stream.  The  greatest  fall  on  the  rapids  is  on  the  lower  chain,  where  it  amounts 
to  1.472  feet  in  1,000  feet  or  7.77  feet  per  mile.  The  velocity  is  consequently 
greater  here  than  at  any  other  place. 

"In  1865  and  1866  navigation  opened  about  the  first  of  March,  and  closed 
about  the  first  of  December,  giving  275  days,  which  may  be  considered  some- 
what above  the  average  for  the  boating  season. 

"  By  an  examination  kept  at  the  Keokuk  indicator  by  the  Upper  Mississippi 
Pilots'  Association,  it  appears  that  the  water  on  the  lower  chain  was  less  than 
four  (4)  feet  for  fifty  days  during  1865,  the  least  depth,  2.3  feet,  having  been 
reached  on  the  20th  of  June ;  but  this  was  quite  an  unusual  season,  the  lowest 
water  generally  occurring  about  the  middle  of  September  and  continuing  much 
longer. 

"  During  1866  the  same  register  shows  ninety- two  days,  or  one- third  the  en- 
tire season,  when  the  water  was  less  than  four  feet.  Ttie  least  available  depth 
recorded  was  two  feet,  and  occurred  on  the  fourth  or  fifth  of  October.  From 
the  28th  of  September  to  the  2d  of  December  the  water  ranged  "between  two 
feet  and  3.3  feet  on  the  lower  chain.  This  was  about  an  average  year.  The 
dryest  season  known  was  that  of  1864,  when  the  river,  early  in  September, 
reached  a  stage  about  ten  inches  lower  than  that  just  mentioned.     •       •     • 

"  Daring  the  extreme  low-water  season  navigation  for  steamboats  along  the 
rapids  is  entirely  suspended^  and  their  cargoes  are  transferred  either  by  rail  or 
lighters,  at  an  extra  cost  of  about  one  dollar  per  ton,  and  an  average  cost  of 
about  five  hundred  dollars  per  day  to  the  steamboats  themselves  while  discharg- 
ing and  taking  on  freight.*' 

The  board  do  not  feel  called  upon  to  enter  into  an  argument  upon  the  benefits 
to  be  derived  from  an  improvement  of  the  navigation  at  the  Des  Moines  rapids, 
nor  the  necessities  that  demand  such  improvement ;  that  it  is  desirable,  even 
necessary,  must  be  patent  to  all,  and  Congress  has  already  recognized  this  fact 
by  making  large  appropriations  for  that  purpose.  • 

An  examination  of  the  printed  reports  of  Lieutenant  R.  E.  Lee  of  his  survey 
in  1836,  of  Lieutenant  G.  K.  Warren  of  his  survey  in  1853,  and  of  General  J. 
H.  Wilson  of  his  survey  in  1866,  shows  some  seeming  discrepancies  in  the 
report  of  the  maximum  fall  from  the  head  to  the  foot  of  the  rapids,  and  in  the 
ranges  of  the  surface  between  extreme  low  water  and  extreme  high' water  at 
the  head  and  foot  of  the  obstructions. 

Thus  Lieutenant  Lee  reports  the  maximum  fall  at  low  water  to  be  24  feet ; 
Lieutenant  Warren  reports  it  to  be  21  feet ;  and  General  Wilson's  survey, 
"  s^^nsibly  22  feet." 

The  range  from  low  water  to  high  water  at  the  head  of  the  rapids  is  placed 
by  Lieutenant  WaiTcn  at  llj  feet;  by  General  Wilson  at  12.65  feet.  The 
same  quantities  at  the  foot  of  the  rapids  are  given  by  Lieutenant  Warren  at  21 
feet ;  by  General  Wilson  at  19.28  feet. 

Spme  of'this  discrepancy  may  be  explained  by  the  low  water  of  1864,  which 
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ts  reported  as  the  lowest  known,  and  assamed  by  General  Wilson  as  the  low- 
water  plane.  This  would  increase  Lieutenant  WaiTeu's  range  at  the  head  of 
the  rapids,  and  his  total  of  the  fall  from  head  to  foot  nearly  to  that  reported  bj 
General  Wildon ;  but  it  should  also  increase  his  range  of  surface  at  foot  of  the 
rapids,  previously  exceeding  General  Wilson's  by  IJ  foot.  It  should  also  ap- 
parently increase  the  slope  determined  by  Lieutenant  Lee,  which  before  gave  a 
fall  two  feet  greater  than  that  determined  by  General  Wilson. 

The  second  most  obvious  source  of  disagreement  is  the  uncertainty  of  ascer- 
taining the  extreme  high  and  low-water  marks,  because  of  their  rare  occurrence, 
the  long  interval  of  years  between  the  three  surveys,  and  the  diflferent  condi- 
tions under  which  the  high  and  low- water  stages  of  a  river  result,  which  differ- 
•ent  conditions  nowhere  make  themselves  more  felt  than  at  the  head  and  foot  of 
a  rapids  or  d<im. 

To  these  varying  conditions  the  Des  Moines  rapids  are  peculiarly  subjected, 
though  their  considerable  length  in  comparison  with  the  maximum  fall  makes 
the  effect  much  less  apparent  than  at  the  falls  of  the  Ohio  at  Louisville.  Then, 
too,  the  broad  and  low  bottom  lands  of  the  Mississippi  above  and  below  the 
rapids  tend  to  diminish  the  effect  of  local  freshets,  for,  serving  as  a  reservoir  for 
the  waters,  they  diminish  the  rise  of  floods,  and  the  time  required  for  their 
drainage  prolongs  the  medium  and  shortens  the  lowest  stages. 

Flowing,  as  the  Mississippi  does,  from  north  to  south,  its  spring,  summer,  and 
autumn  floods  follow,  in  its  different  latitudes,  the  changes  of  the  season,  so  that 
a  rise  on  the  rapids  may  come  from  its  extreme  sources,  or  from  the  regions 
intermediate,  or  from  the  local  streams. 

And  it  happeps  that  the  principal  of  these  latter,  the  Des  Moines  river,  enters 
the  Mississippi  below  the  rapids  themselves.  We  have  thus  produced  the 
variations  known  as  head  rises  and  back-water  rises,  and,  of  course,  all  the  com- 
binations which  they  can  producs  by  uniting  in  their  various  magnilades. 

We  have,  "besides,  the  effect  of  wind,  which,  blowing  up  the  stream  at  loir 
water,  diminishes  the  flow  at  the  head  of  the  rapids,  while  it  banks  up  at  the 
foot,  diminishing  the  fall  in  a  two-fold  degree,  and,  when  blowing  in  the  oppo- 
site direction,  causing  a  rise  on  the  upper  chain  and  a  fall  on  the  lower  chain. 

These  sources  of  fluctuation  would  seem  ample  to  account  for  all  the  discrep- 
ancies noted.  Indeed,  these  discrepancies  do  not,  it  may  be  feared,  indicate  the 
€xteut  of  the  liability  to  err  from  conclusions  based  on  a  single  season's  work. 

As  the  data  derived  from  these  throe  surveys  are  of  the  greatest  importance 
in  determining  the  question  of  improvement,  it  is  evident  that  a  most  exhaustive 
treatment  of  the  information  possessed  is  required. 

Before  proceeding  with  this,  however,  ii  third  source  of  discrepancy,  if  exist- 
ing, must  be  eliminated,  namely,  errors  in  the  levelling  itself 

X  COMPARISON    OF    LEVBLS. 

Lieutenant  R.  E.  Lee  says  of  his  survey : 

*•  A  line  of  levels  was  run  on  the  Wisconsin  (now  Iowa)  side,  and  the  mean- 
ders of  eacb  shore  determined  by  a  compass.  •  •  •  • 

"The  distance  from  the  head  to  the  foot  of  the  rapids  is  1L005  miles,  and 
the  entire  fall  at  the  time  of  making  the  survey  (autumn  of  1836)  was  24  015 
feet.  ***»****» 

**  The  height  of  the  river  could  only  be  compared  with  extreme  low  water, 
by  the  relative  quantity  on  the  shoalest  parts,  and  which  was  ten  or  twelve  inches 
more  than  is  said  can  be  found  at  its  lowest  stages.*' 

This  is  all  the  information  of  this  levelling  at  present  available,  and  there  is 
&o  connection  with  his  bench-marks. 

The  level  notes  taken  by  Lieutenant  Warren  were  on  the  right  bank,  the 
same  bank  as  Lieutenant  Lee's.     They  were  made  on  November  15  and  16, 
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1853,  the  water  showing  no  change  daring  the  time,  and  being  at  its  lowest 
stage  for  that  year. 

Lieatenant  Warren  was  led  to  conclade  it  was  within  six  inches  of  the  lowest 
stage.  The  level  notes  were  taken  by  himself  personally  and  with  care,  but 
admits  that  there  being  but  a  single  line  run,  errors  may  possibly  have  been 
committed.  The  only  one  of  Dis  bench-marks  on  the  right  bank  now  recogni- 
zable is  that  of  'Mhe  door-sill  of  Chittenden's  (now  Iowa  Hotel)  hall  door,"  in 
Keokuk,  which  is  on  his  datum  line  41.896.  There  is  also  a  bench-mark  for 
the  grade  of  the  streets  of  Keokuk,  and  on  the  plans  of  that  city  has  a  refer- 
ence 21.74,  being  that  number  of  feet  above  the  surface  of  the  water  when  the 
levels  for  establishing  the  grades  were  run  by  Mr.  Guy  Wells  in  1849. 

General  Wilson's  survey  comprised  lines  of  levels  on  both  banks  of  the  Missis- 
sippi, which  gave,  according  to  his  report,  a  difference  of  fail  from  head  to  foot, 
differing  only  .113  of  a  foot,  and  may  be  regarded  as  in  perfect  accordance. 

Owing  to  shortness  of  the  season  a  direct  transfer  of  the  levels  across  the 
6tream  by  the  instruments  v/as  not  effected,  a  matter  of  difficulty  with  so  wide 
a  river  intervening. 

The  recorded  observations  made  by  the  pilots  on  their  gauges  at  the  head 
and  foot  of  the  rapids,  furnish,  however,  a  tolerably  good  means  of  transferring 
these  levels,  by  assuming  the  water  of  the  river  to  be  level  across  the  stream  at 
opposite  points  of  the  pool  above  the  rapids,  and  again  below  them. 

At  Montrose,  October  16,  1866,  right-bauk  levels  gave  the  water  a  reference 
34.658. 

At  Nauvoo,  October  18,  1866,  left-bank  levels  gave  the  water  a  reference 
36.436  ;  the  Montrose  gauge  during  the  time  being  at  a  stand,  and  reading  one 
foot,  shows  that  the  two  datum  lines  were  1,778  feet  apart,  and  that  the  zero  of 
the  Montrose  gauge  was  at  a  reference  to  right-bank  levels  33. 65€. 

Below  Keokuk,  November  12, 1866,  the  right-bank  levels  gave  the  water  a 
reference  11.767,  and  below  Keokuk,  November  12,  1866,  the  left  bank  levels 
gave  the  water  a  reference  13.993  ;  thus  showing  a  difference  here,  in  the  two 
datum  lines,  of  2.226  feet,  and  differing  only  2.226  —  1.778  =  .458  foot  from 
what  it  was  at  the  head,  which  is  as  close  agreement  as  the  method  of  com- 
parison could  exact.  General  Wilson's  levels,  therefore,  contain  all  the  test  for 
accuracy  that  can  be  applied.  In  any  comparison  of  his  level  notes  with  other .«, 
his  datum  line  on  the  right  bank  will  be  the  common  one  to  which  all  will  be 
reduced,  and  two  feet  will  be  subtracted  from  his  left-bank  references  to  bring 
them  to  this  reference. 

The  level  of  the  door-sill  of  Chittenden's  hall  door,  on  General  Wilson's 
survey,  is  36-734;  on  Lieutenant  Warren's  (as  before  stated)  41.896;  hence 
5.162  feet  subtracted  from  Lieutenant  Warren's  reference  reduced  them  to 
General  Wilson's. 

The  comparison  of  the  total  fall  on  the  rapids  shows  a  close  agreement  in 
amount  between  liieutenant  Warren  and  General  Wilson,  but  Lieutenant  War- 
ren's low- water  plane  of  1853  is,  both  at  the  head  ani  foot  of  the  rapids,  nearly 
two  feet  lower  on  the  common  datum  line  than  General  Wilson's  of  1866. 

Other  differences  exist  which  can  only  be  satisfactorily  accounted  for  by  a 
different  level  of  the  water  itself,  or  a  difference  in  the  recorded  remarks  of  high 
water  and  low  water,  or  by  errors  in  levelling. 

The  first  discrepancy  is  in  the  high-water  mark  of  1851.  Lieutenant  War- 
ren's was  obtained  frpm  the  Phoenix  Hotel  in  1853;  General  Wilson's  from 
Brown's  warehouse  in  1866.  The  first  is  using  the  common  reference  30.881, 
and  the  second  30.001,  a  difference  of  ^^^  feet. 

The  Phoenix  hotel  is  now  gone,  but  the  two  locations  were  nearlj'  the  same 
so  that  the  difference  can  only  be  accounted  for  by  an  error  in  the  marking  of 
one  place  or  the  other. 

This  was  a  most  remarkable  high  water,  especially  at  the  foot  of  the  rapids. 
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Waggoner,  an  old  pilot  living  midway  of  the  rapids,  says  **  tlie  highest  ever 
known,"  exceeding,  at  his  place,  that  of  1828  by  two  feet.  This,  he  says,  wm 
due  to  the  back  water  of  the  Des  Moines  river,  (at  the  time  in  excessive  flood,) 
for  at  Montrose  the  water  only  reached  the  height  it  did  in  1828. 

Again,  Lieutenant  Warren's  low  water  of  1853,  where  it  crossed  the  lowest 
reef  of  the  rapids,  has  nearly  the  same  reference  as  General  Wilson's  for  1866. 
But  in  the  succeeding  2,300  feet  below,  Lieutenant  Warren  found  the  river  sur- 
face to  fall  (November  15,  1853)  4  5-10th8  feet,  while  on  November  12, 1866, 
General  Wilson's  survey  found  a  fall  of  only  2  45-lOOths  feet. 

The  slope  of  Lieutenant  Warren's  low  water  passes  through  the  reailing  (1) 
one  foot  on  the  Keokuk  pilots'  gauge^  so  that  the  low  water  of  1864,  which  is 
the  zero  of  this  gauge,  should  have,  opposite  Brown's  warehouse,  a  reference 
9.160,  which  taken  from  Lieutenant  Warren's  reference  for  high  water  of  1851, 
viz  ,  30.881,  makes  the  extreme  range  at  foot  of  rapids  to  be  21.721  feet. 

Lieutenant  Warren's  survey  makes  the  fall  of  the  river  on  the  lower  chain, 
in  1853,  to  be  8.34  feet. 

General  Wilson's  survey,  November  12, 1866,  makes  it  only  6  78-lOOths  feet. 

Lieutenant  Lee's  tables,  in  his  printed  reports,  makes  his  fall  only  5.'8  feet, 
which  is  the  more  noticeable,  as  he  makes  the  total  fall  on  the  rapids  greater 
than  either  of  the  others.  An  examination  and  comparison  of  his  table  shows 
that  it  will  not  accord  with  General  Wilson's  or  Lieutenant  Warren's  levels 
below  Nashville,  making  the  fall  much  greater  than  they  do  on  Lamillies  and 
English  chains,  but  less  than  on  the  Lower  chain. 

It  would  therefore  seem  safe,  in  view  of  all  the  facts,  to  adopt,  as  the  higheit 
known  water  at  the  foot  of  the  rapids,  Lieutenant  Warren's  for  1851,  and  the 
lowest  as  the  low  water  of  1864,  having  the  respective  reference  of  30.881  and 
9.160;  the  small  space  over  which  Lieutenant  Warren's  levels  extended  in 
making  these  references  to  the  bench-mark  now  existing,  rendering  it  improba- 
ble that  he  committed  any  material  error. 

Proceeding  now  in  our  examination  to  the  head  of  the  rapids,  more  unac- 
countable differences  are  found  to  exist  between  Lieutenant  Warren's  and  Gen- 
eral Wilson's  levels.  The  former  found,  at  the  time  he  was  opposite  Mechanic's 
Rock,  (November  15,  1853,)  that  it  was  2  feet  out  of  water. 

Captain  Holliday  says  "  that  in  the  low  water  of  1864,  it  was  out  40  inches;" 
hence  it  must  have  been  16  inches  lower  in  1864  than  1853. 

This  agrees  mainly  with  the  result  deduced  before  at  the  foot  of  the  rapids. 
But  the  zero  of  the  Montrose  pilots'  gauge  was  placed  at  the  level  of  the  low 
water  of  1864,  which  zero,  referred  to  General  Wilson's  survey,  has  the  refer- 
ence 33.95 ;  and  Lieutenant  Warren's  low  water,  November  15,  1853,  at  Mon- 
trose has,  on  the  same  datum,  a  reference  32.7 ;  whereas  it  should  have  had 
i(in  order  to  be  a  foot  above  low  water  of  1864)  a  reference  34.95. 

The  conclusion  from  this  is  that  there  is  an  error  of  2^  feet  iu  the  levels 
between  the  head  and  foot  of  thq  rapids.  Either  Lieutenant  Warren  makes 
the  fall  at  low  water  2^  feet  too  little,  or  General  Wilson's  survey  makes  it  2| 
feet  too  great. 

The  test  already  applied  to  General  Wilson's  double  line  of  levels,  places 
the  grounds  for  confidence  in  their  favor.  On  this  conclusion  we  have  the  refer- 
ence of  low  water  of  1864  at  Montrose,  as  given  by  General  Wilson's  survey, 
33.95.  Taking  now  the  lowest  water  reference  at  Keokuk,  viz.,  9.160,  wc 
have  for  the  maximum  fall  or  lockage  to  be  overcome  23.790  feet,  which  differs 
from  Lieutenant  Lee's  total  fall  by  being  ^  foot  less. 

Lieutenant  Warren's  high  water  of  1851,  at  Montrose,  referred  to  G^sncral 
Wilson's  datum,  has  a  reference  46.25 ;  and  as  low  water  of  1864  has  reference 
33.95,  we  have  maximum  range  at  Montrose  12.30  feet. 

The  difference  of  high  water  of  1851  at  Montrose  and  Keokuk  is  46.250 — 
30.881=15.369  feet. 
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Lieutenant  Lee*8  survey  makes  the  low  water  fall  from  Montrose  to  Nash- 
ville 3.65  feet. 

Lieutenant  Warren's  survey  makes  the  low  water  fall  from  Montrose  to  Nash- 
ville 3.3  feet. 

General  Wilson's  survey  makes  the  low  water  fall  from  Montrose  to  Nash- 
ville 4.00  feet.     The  mean  of  -all  is  3.65  feet. 

In  any  plan  of  improvement  the  result  most  unfavorable  to  it  should  be  taken. 

General  Wilson's  high  water  of  1851,  at  Waggoner's,  has  a  reference  34.000. 
This  place  is  about  37,500  feet  from  head  of  rapids,  and  22,500  feet  from  the 
foot  of  the  rapids.  High  water  at  head  is  46.25 ;  at  foot,  30.S81.  High  water 
fall  from  head  of  the  rapids  at  Waggoner's,  12.25  ;  from  Waggoner's  to  foot  of 
the  rapids,  3.129  ;  making  very  apparent  the  effect  of  back  water,  which  Wag- 
goner has  stated. 

Before  considering  the  effect  of  a  rise  on  different  parts  of  the  rapids,  and  of 
tbe  different  kinds  of  a  rise ;  a  description  will  be  given  of  the  so-called  indi- 
cators, established  at  the  head  and  foot  of  the  rapids  by  the  Pilots'  association. 

These  consist  of  excellently  constructed  wells  on  the  river  bank,  extending 
down  below  the  lowest  probable  water  levels  at  the  head  and  foot  of  the  rapids, 
and  communicating  freely  with  the  river.  A  copper  drum  is  made  which  floats 
in  this  well,  and  supports  a  graduated  rod,  which  slides  as  the  water  rises  and 
falls  through  guides  on  a  frame  which  keeps  the  rod  vertical.  The  first  gradua- 
tion is  in  feet  and  inches,  and  gauges  simply  the  rise  and  fall  of  the  river  at  the 
place.  The  others  were  designed  to  show  the  corresponding  number  of  feet  of 
rise  on  the  different  chains,  and  at  the  other  end  of  the  rapids.  Over  these 
wells  and  gauges  neat  houses  were  built  which  protect  the  indicators  from  in- 
jury and  observation  from  without. 

At  tbe  Keokuk  indicator  a  book  is  kept  in  which  each  pilot  records  the  read- 
ing of  the  gauge  at  Montrose  and  Keokuk,  at  the  time  he  passed  the  rapids,  as 
aUo  the  draught  of  his  vessel,  wind,  ice,  &c.  The  zero  of  each  gauge  was 
placed  at  the  level  of  the  low  water  of  1S64,  and  the  record  has  been  kept  since 
the  opening  of  the  liver  in  1865. 

As  gauge  records,  they  answer  admirably,  and  are  the  most  excellent  ones  on 
tbe  Mississippi ;  but  as  indicators  of  the  stages  on  the  rapids  intermediate,  the 
graduated  scale  must,  in  the  nature  of  the  case,  be  very  unreliable,  especially 
tbe  one  at  the  foot  of  the  rapids,  owing  to  the  influence  of  back  water  from  the 
Des  Moines  river,  and  also  from  high  south  winds  in  the  low  stages. 

Being  politely  furnished  with  the  record  book  kept  at  the  Keokuk  indicator 
for  examination,  the  observations  have  been  plotted  so  that  one  co-ordinate  shall 
be  the  stand  of  the  gauge  at  Montrose,  and  the  other  the  corresponding  fall 
from  head  to  foot  of  the  rapids. 

The  two  zeros  being  the  low  water  of  1864,  have,  according  to  General 
Wilson's  levels,  a  distance  apart  vertically  of  23f  feet,  (which  is  the  low  water 
fall.)  The  curve  then  begins  with  the  co-ordinates,  zero,  and  24 J  at  low  water; 
at  high  water  of  1851  they  would  be  as  hereinbefore  deduced,  gauge  reading 
12.3  and  fall  15.369.  These  two  points  include  the  highest  and  lowest  points 
of  the  curve. 

The  highest  observation  recorded  by  the  pilots  was  eight  feet  at  Montrose  ; 
this  gave  a  fall  19.4  feet  on  rapids ;  the  next  highest,  7^  feet ;  this  gave  in  one 
instance  a  fall  of  17  feet,  and  another  of  19.4  feet,  thus  showing  a  difference  of 
fall  2f^  feet,  not  duo  to  the  amount  of  water  passing  at  Montrose.  For  it  must 
be  considered  that  the  stand  of  the  Montrose  gauge  is  mainly  dependent  upon 
the  quantity  of  water  passing,  and  is  not,  like  the  Keokuk  one,  affected  materi- 
ally by  back  water. 

At  a  stand  of  six  feet  the  observations  show  variations  in  fall  from  ]  8.5  feet 
to  20^  feet. 
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At  a  stand  of  five  feet  the  observations  show  variations  in  fall  from  19.5  feet 
to  2^.7  feet. 

At  a  stand  of  four  feet  the  observations  show  variations  in  fall  from  20  to  22 
feet. 

At  a  stand  of  three  feet  the  observations  show  variations  in  fall  from  21.6  feet 
to  22.4  feet.  ^ 

At  a  stand  of  two  feet  the  observations  show  variations  in  fall  from  21.3  feet 
to  22.5  feet. 

At  a  stand  of  one  foot  the  observations  show  variations  in  fall  from  22.3  feet 
to  23.2  feet. 

At  a  stand  of  six  inches  the  observations  show  variations  in  fall  from  22.5 
feet  to  23.5  feet. 

In  one  instance  in  June,  1865,  when  the  Montrose  gauge  stood  at  1.9,  the  fall 
was  only  19.6  feet  on  the  rapids.  If  there  was  no  error  in  the  observation,  tins 
would  indicate  a  back-water  rise  from  the  Dcs  Moines  at  the  low  stage  of  aboat 
three  and  a  half  feet  on  the  Lower  chain. 

The  effect  of  wind  np  or  down  the  stream  probably  makes  the  majority  of  the 
fluctuations  in  the  total  fall,  and  appears  to  amount  to  about  a  foot  in  medium 
stages.  The  observations  are  not  complete  enough  to  decide  exactly  what  amount 
is  due  to  the  wind. 

The  above  includes  all  the  practical  information  to  be  derived  frona  the  before- 
mentioned  plot,  and  it  is  not  thought  necessary  to  introduce  it  here. 

The  best  observations  we  have  on  the  relative  rise  at  different  parts  of  the 
rapids  arc  those  made  by  General  Wilson  during  the  rise  in  March  and  April, 
1867. 

These  were  taken  at  the  respective  readings  on  the  Montrose  gauge  2.3,  5.5, 
7,  and  7.5,  and  they  show  that  the  influence  of  back  water  is  sensibly  felt  as  far 
up  as  Waggoner's,  the  foot  of  Lamillies  chain,  and  above  that  the  water  does 
not  back,  for  it  so  happened  that  these  observations  were  made  during  a  heavy 
rise  in  the  Des  Moines  river. 

The  plane  of  high- water  in  1851  shows  back  water  up  to  Waggoner's,  but 
above  there  soon  becomes  parallel  with  the  observed  plane  of  April  23,  the  highest 
water  of  the  spring  of  1867. 

We  are  therefore  somewhat  authorized  to  conclude  that  arise  at  Montrose  will 
always  produce  an  equal  rise  as  low  down  as  the  foot  of  Lamillies  chain,  and 
tbat  below  that  point  nearly  nil  the  fluctuations  of  back-water  and  wind  are  con- 
fined. The  reading  of  the  Montrose  gauge  can  then  be  taken  for  the  stage  of 
the  river  for  at  least  the  upper  half  of  the  rapids. 

VOLUME    OF   THK    MISSISSIPPI. 

Observations  made  at  Keokuk  for  discharge  on  the  27th  of  April,  1S67,  when 
the  river  fetood  on  the  gauge  13.35,  gave  the  Volume  at  195,000  cubic  feet  per 
second. 

The  highest  water  was  April  24,  gauge  reading  15.3.  Assuminj;  the  velocity 
not  to  be  greatly  different,  as  it  was- much  affected  by  back-water  from  the  Des 
Moines  river,  we  have  the  high-water  discharge  of  April  24, 1867,215,000  cubic 
feet  per  second ;  applying  the  same  reasoning  to  the  high  water  of  1851,  (which, 
however,  is  very  uncertain  as  the  railroad  embankment  on  the  Illinois  side  oppo- 
site Keokuk  was  not  built  at  that  time,  though  the  back-water  of  the  Des  Moiucs 
acted  much  in  the  same  way,)  we  would  have  the  maximum  high-water  discharge 
of  the  Mississippi  at  265,000  cubic  feet  per  second. 

The  lowest  water  discharge  is  approximated  to  in  the  following  m:inncr  : 

Measurements  mado  by  General  Warren,  October  23, 1866,  at  Burlington,  gave 
a  discharge  of  36,100  cubic  feet  per  second.  This  was  an  average  low-water 
year.     The  gauge  at  Montrose,  October  23,  stood  at  one  (I)  foot,  and  making 
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this  dednction  at  Barlington,  and  eappoeing  the  mean  velocity  to  not  change,  we 
should  get  the  ezti-eme  low- water  discharge  of  1864  at  31,913  cnhic  feet  per 
second.  This  is  prohahly  in  ezceAS,  hut  it  would  he  safe  to  take  it  at  30.000 
cubic  feet  per  second. 

General  Wilson  in  his  report  sajs  the  average  area  of  cross  section  is  17,550 
feet  at  ordinary  low  water ;  mean  surface  velocity  is  2.88  feet  per  second  ;  and 
its  mean  velocity  deduced  therefrom  is  2.304  feet.  From  these  data  the  discharge 
has  been  calculated,  and  is  found  to  be  40,435  cubic  feet  per  second. 

Measurements  made  of  the  discharge  of  the  Des  Moines  river,  April  29, 1867, 
ascertained  it  to  be  about  35,000  cubic  feet  per  second.  The  Des  Moines  was 
then  2  J  feet  below  high  water  of  April  24,  1867,  on  which  day  the  discharge 
was  not  less  than  42,000  cubic  feet  per  second.  The  high-water  discharge  of 
1851  in  the  Des  Moines  could  not  have  been  less  than  55,000  cubic  feet  per 
second,  its  height  then  being  7J  feet  ahovo  the  level  on  April  24,  1867. 

At  the  time  of  our  observations  on  the  Mississippi,  April  27,  1867,  a  rise 
of  one  foot  corresponded  to  an  increased  discharge  10,000  cubic  feet  per  second; 
consequently  the  volume  of  the  Des  Moines  at  its  floods  would  be  able  to  secure 
the  Mississippi  perhaps  five  feet  above  what  it  would  be  without  it. 

An  examination  of  the  maps  will  show  that  no  great  rise  can  occur  in  the  Des 
Moines  valley  without  a  corresponding  one  in  the  Mississippi.  The  Des  Moines 
runs  through  the  whole  length  of  Iowa,  and  its  valK^y  embraces  about  12,600 
square  miles.  The  area  of  the  valleys  of  the  other  tributaries  of  the  Mississippi 
in  the  same  latitude  amounts  to  about  40,000  square  miles,  and  the  country  above 
would  probably  contribute  as  much  more  water  contemporaneous  with  it,  so  that 
the  Des  Moines  can  never  form  more  than  one-sixth  part  of  any  considerable 
flood  in  the  Mississippi. 

8B0IMBNT. 

There  is  a  decided  rise  in  the  river  produced  by  the  spring  floods  in  the 
streams  in  the  latitude  of  the  Des  Moines,  and  the  water  is  much  more  filled 
with  sediment  at  the  rapids  at  such  times  than  it  is  at  any  other.  Such  fact 
was  very  observable  to  us  while  at  Keokuk,  about  the  20th  of  April,  but  before 
we  were  prepared  to  measure  the  amount  the  rise  came  from  the  rivers  further* 
north  and  restored  it  to  its  usual  purity.  Out  of  two  quart-s  of  water  taken  from 
the  Mississippi  on  the  25th  of  April  careful  filtering  and  weighing  obtained  but 
3J  grains  of  sediment,  or  about  y^f^TnT  ^^  ^^^  weight.  This  is  the  character  of 
the  river  during  very  much  of  the  season,  so  that  there  would  be  but  little 
deposition  of  mud  from  it  in  a  canal. 

The  greatest  amount  of  filling  up  which  a  stream  produces  is  well  known  to 
arise  from  the  material  swept' along  near  the  bottom,  and  the  amount  of  it  is 
very  difficult  to  measure.  But  the  observed  fact  that  the  upper  Mississippi 
throws'  out  no  material  amount  of  sand  on  its  present  bottom  lands,  which  are 
submerged  at  high  water  six  to  twelve  feet,  and  which  rise  about  ten  feet  above 
the  low  water,  gives  assurance  that  walls  or  banks  of  canals  would  not  be  much 
affected  by  the  material  drifted  along  the  bottom,  if  carried  up  as  high  as  the 
average  of  the  bottom-land  banks  when  submerged  at  high  stages. 

The  following  table  exhibits  the  number  of  days  at  which  the  water  stood 
above  the  different-numbered  feet  on  the  gauges  at  Montrose  and  Keokuk,  by 
actual  observation.  The  zeroes  of  these  gauges  are  at  the  low  water  of  1864, 
at  which  time  there  was  about  one  foot  of  water  on  the  rapids.  The  rise  given 
on  the  Montrose  gauge  extends  quite  uniformly  down  the  rapids  as  far  as  the 
foot  of  the  Lamillies  chain  ;  below  this  it  often  and  generally  rises  faster,  owing 
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to  the  back-water  and  such  inflaenceB,  the  greatest  amoant  of  which  is  meas- 
ured at  the  Keokuk  gauge : 
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1.  MONTROSE  GAUGE. 

Number  of  days  March  5  to  De- 
cember 8. 18€5 

3 
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Knmber  of  days  March  16  to  De- 
cember 3. 1866 

1 
257       6 

Number  of  days  April  1  to  April 
27.1867 

2u   •••• 

2.  KEOKUK  OAUOB. 

Number  of  dnyi  March  5  to  De- 
cember 3. 1865 
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Number  of  dayrt  March  16  to  De- 
cember 3  1866  
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0 

Number  of  days  April  1  to  April 
i28  1867 

1 

0 

The  following  table,  from  observations  kept  at  the  Rock  Island  bridge,  gives 
the  duration  of  different  stages  there.    The  zero  is  the  low  water  of  1864  : 
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300 
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361 
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1861 
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13 
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6 

9 

17 

26 
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*  From  July  1  to  July  30  do  obiervatlon. 

The  maximum  range  of  the  Mississippi  at  Davenport,  according  to  Lieuten 
ant  Warren's  report  of  his  survey  in  1 853,  is  23  f(»et,  and  at  the  liead  of  these 
rapids  13  feet.  During  the  time  the  Kock  Island  bridge  gauge  has  been  kept, 
the  highest  water  observed  was  May,  1862,  viz.;  fifteen  feet  two  inches,  which 
would  thus  appear  to  have  been  at  this  point  seven  feet  ten  inches  below  the 
range  of  highest  floods,  such  as  that  of  1851. 

It  is  difficult  to  deduce  from  these  observations  at  the  head  and  foot  of  the 
rapids  the  corresponding  rise  of  the  river  at  the  places  between  the  rapids,  or 
above  and  below  them.  That  it  is  somewhat  more  rapid  at  the  foot  is  apparent 
from  the  levelling  made  by  General  Warren's  parties  in  October,  1866,  at  Clin- 
ton and  at  Barlington.  These  show  the  extreme  ranges  at  Cliutou  from  lowest 
to  highest  water  is  about  18  86  feet,  at  Burlington  18.75  feet,  and  at  Quiucj 
20.31  feet. 

The  following  statement  is  taken  from  Lieutenant  Warren's  report  as  to  the 
relative  effect  of  rises  on  the  rapids  and  on  the  bars  above  and  below,  and  is  the 
best  that  can  now  be  given.  Supposing  that  the  natural  channel  was  deepened 
so  as  to  give  a  low-water  depth  of  four  feet,  we  would  then  have — 

With  3  feet  on  the  bars,  4  feet  over  the  rapids. 

With  4  feet  on  the  bars,  4  feet  3  inches  over  the  rapids. 
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With  5  feet  on  the  bars,  4  feet  7  inches  over  the  rapids. 

With  6  feet  on  the  bars,  5  feet  over  the  rapids. 

With  7  feet  on  the  bars,  5  feet  8  inches  over  the  rapids. 

With  8  feet  on  the  bars,  6  feet  6  inches  over  the  rapids. 

From  this  it  is  evident  it  wonld  be  required  to  increase  the  improved  naviga- 
tion to  a  low- water  depth  over  the  rapids  of  at  least  five  feet,  in  order  to  accom- 
modate the  passage  of  boats»  when  six  feet  navigation  would  be  afforded. 

II. 

I 

Before  proceeding  to  the  discussion  of  the  different  plans  of  improvement, 
the  board  will  state  tbeir  opinions  in  reference  to  the  dimensions  that  anj  im- 
provement should  have,  in  order  to  fully  accommodate  the  requirements  of 
navigation. 

First.  If  it  be  an  improvement  without  locks. 

The  least  width  at  any  place  should  not  be  less  than  300  feet.  The  depth 
should  not  be  less  than  five  feet  in  extreme  low  water,  in  order  that  boats  may 
pass  over  the  rapids  with  six  feet,  when  they  can  carry  six  feet  over  the  bars. 
The  ordinary  low  water  is  about  five  feet  on  the  bars. 

It  will  be  seen  by  referring  to  the  table  taken  from  Lieutenant  Warren's 
report,  which  was  prepared  with  great  care,  that  when  there  is  five  feet  on  the 
bars,  (supposing  the  rapids  improve  to  four  feet  in  extreme  low  water,)  there 
would  be  only  four  feet  seven  inches  on  the  rapids  ;  and  hence  a  boat  drawing 
the  maximum  draught  up  as  far  as  the  foot  of  the  rapids  would  still  be  unable 
to  pass  over  them.  The  ordinary  low  water,  that  is,  the  average  depth  from 
about  the  1st  of  July  till  the  Ist  of  December,  will  give  about  five  feet  on  the 
bars,  and  boats  will  invariably  load  to  that  depth,  if  they  can  get  freight  and 
pass  over  the  bars  in  safety,  even  though  they  rub  along  the  bottom ;  but  they 
cannot  be  allowed  to  rub  over  the  rocky  bottom  of  the  rapids — they  ought  to 
have  at  least  six  inches  to  spare.  This  would  require  five  feet  six  inches  on 
the  rapids  when  there  are  five  feet  on  the  bars,  and  the  improvement  will  then 
give  five  feet  depth  on  the  rapids  in  extreme  low  water. 

This  the  board  regard  as  the  least  depth  that  can  be  given,  and  make  an 
improvement  that  will  adequately  accommodate  the  requirements  of  commerce. 

Second.  If  it  be  an  improvement  involving  the  use  of  locks. 

The  same  depth,  viz.,  five  feet  in  extreme  low  water,  must  be  had  on  the  mitre- 
sills  of  the  locks,  and  the  width  of  the  water-way  should  not  be  less  than  250 
feet  in  excavation,  and  300  feet  in  all  other  cases,  when  it  could  be  had  without 
a  great  increase  in  the  cost  of  the  work. 

If  it  be  a  canal  improvement,  taking  the  pilots'  gauge  at  Montrose  as  a  guide 
for  extreme  low  water  at  that  place,  the  canal  bottom  at  the  upper  end,  and  the 
level  of  the  top  of  the  mitre-sills  of  the  guard-lock,  should  be  fixed  at  five  feet 
below  extreme  low  water.  The  lower  mitre-sill  of  the  lower  or  outlet  lock 
should  be  fixed  at  the  same  distance— five  feet  below  extreme  low  ^ater  (viz., 
that  of  1864)  at  that  place.  The  lockage  to  be  effected  by  means  of  two  lift 
locks,  nsing  the  guard-lock  as  a  lift  lock,  after  the  water  at  the  head  of  the 
rapids  rises  four  feet  above  the  extreme  low  water. 

Third,  Width  of  the  lock  chambers  should  be  eighty  feet,  in  order  that  the 
largest  boats  navigating  the  Mississippi  or  its  tributaries  may  pass  through  it. 

According  to  the  information  in  the  possession  of  the  board,  this  width  of 
lock  chamber  will  pass  any  steamer  on  the  Mississippi,  with  probably  only  one 
or  two  exceptions,  and  will  allow  an  increase  in  beam  of  the  majority  of  steamers 
that  now  Navigate  the  upper  Mississippi. 

It  is  believed  that  the  time  is  not  far  distant  when  eighty  feet  width  of  lock 
chamber  will  be  as  little  as  will  lock  through  ordinary  steamers  on  the  upper 
^iftsissippi,  though  it  may  now  seem  large.    Eighty  feet  is  the  width  of  lock 
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chamber  adopted  for  the  canal  around  the  falls  of  the  Ohio ;  less  than  that 
should  not  be. adopted  here. 

Fourth,  Each  lock  should  have  two  pairs  of  gates. 

Fifth,  Length  of  lock  should  be  350  feet  between  the  quoins. 

Sixth,  The  locks  should  be  filled  by  means  of  valve  or  slide  gates  in  the  main 
gates,  and  culverts  and  openings  passing  at  right  angles  through  one  of  its  side 
walls — the  number  and  size  of  the  culverts  to  be  sufficient  to  fill  the  lock  in  as 
short  a  time  as  possible  consistent  with  the  safety  of  the  masonry  and  boats. 
The  locks  to  be  emptied  in  like  manner  through  culverts  in  the  opposite  Bide 
wall,  and  valve  gates  in  the  lower  gates.  The  details  of  construction  and  mode 
of  operation  should  be  left  to  be  determined  by  the  engineer  in  charge  of  the  work. 

Seventh,  That  the  middle  and  lower  locks  should  be  built  high  enough  to 
maintain  eight  feet  depth  of  water  in  the  levels,  so  that  boats  of  a  maximnm 
draught  of  seven  feet  may  pass  over  the  mitre-sills  with  one  foot  to  spare.  The 
guard-lock  should  be  built  high  enough  to  lock  boats  through  wheu  the  gauge 
at  Montrose  shall  indicate  twelve  feet  above  the  low  water  of  1864. 

Eighth,  The  bottom  of  the  canal  should  slope  about  one  and  one-half  inch 
to  the  mile,  when  rock  excavation  on  the  bottom  occurs,  in  order  that  a  more 
rapid  current  may  be  given  to  the  water  at  those  places,  should  it  be  necessary 
to  wash  out  sediment. 

Ninth.  The  width  of  the  canal  embankment  should  be  not  less  than  ten  feet 
on  top,  including  the  riprap  covering,  the  slopes  of  the  embankment  should  be 
made  with  one  and  a  half  base  to  one  vertical  on  both  sides,  and  the  aver- 
age thickness  of  the  riprap  covering,  on  the  river  side,  need  not  exceed  two 
and  a  half  feet,  and  on  the  canal  side  two  feet,  and  on  top  one  and  a  half  feet. 

The  general  range  of  the  top  of  the  embankment  should  be  made  not  le^s 
than  two  feet  above  the  range  of  extreme  high  water.  In  excavating,  however, 
a  large  amount  of  rock  will  be  at  the  disposal  of  the  engineer,  and  can  be  ad- 
vantageously used  in  increasing  the  thickness  of  the  riprap  covering  of  the  em- 
bankment if  deemed  necessary.  The  guard-lock  walls  to  be  two  feet  above  the 
extreme  high  water,  the  other  lock  walls  to  be  high  enough  to  maintain  eight 
feet  depth  in  the  levels. 

In  case  any  other  than  a  canal  plan  should  be  adopted  requiring  locks  to  over- 
come the  fall,  they  should  have  the  same  general  dimensions  and  the  same  gen- 
eral arrangement  of  their  several  parts,  so  far  as  may  be  applicable  to  the  ca^e. 

III. — Plans  of  improvement  discussed — Plan  of  improving  the  natural  chamnfl 

of  the  river  by  excavating  the  rock. 

This  plan  was  first  recommended  by  Lieutenant  Lee  of  the  engineers  in  1837, 
and  some  work  was  accomplished  during  the  next  two  succeeding  years  under 
his  direction. 

The  plan  was  further  partially  carried  out  under  the  direction  of  J.  G.  Floyd, 
United  States  agent,  some  twenty  years  later.  About  $350,000  have  been  spent, 
and  as  nearly  as  can  be  ascertaineid  about  25,000  cubic  yards  of  rock  excavated. 

It  is  conceded  by  pilots,  notwithstanding  the  many  assertions  to  the  contrary 
that  the  navigation  on  Lamillies  and  Lower  chains  has  been  somewhat  benefited, 
but  in  no  degree  commensurate  with  the  amount  of  money  expended,  when  the 
price  of  labor  and  materials  at  that  time  is  taken  into  consideration. 

General  Wilson,  in  his  report,  speaking  of  this  plan  of  improvement,  says : 

"  The  plan  of  excavating  the  channel  is  for  a  variety  of  reasons  exceedingly 
difficult  to  execute  at  these  rapids,  either  by  blasting  under  water  or  by  the  use 
of  coffer  dams.  In  order  to  enlarge  the  channel  to  200  feet  wide  and  four  feet 
depth  in  extreme  low  water,  (low  water  of  1864,)  *  *  *  according  to 
data  recently  obtained,  it  will  require  the  excavation  of  176,519  cubic  j^ards  of 
rock,  which,  at  an  average  of  $15  per  yard,  will  cost  $2,662,797. 

'*  Should  this  channel  be  completed  it  will  not  accomplish  all  that  is  required, 
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for,  in  addition  to  tbe  dangeTS  consequent  npon  cross-cnrrenls,  it  is  only  indi- 
cated hj  the  faintest  ripple  marks  of  the  running  water,  and  could  not,  therefore, 
be  used  either  at  night  or  in  fogs,  or  during  unfarorable  winds,  and  a  special 
pilot  would  be  required  at  nearly  all  times.  Hence,  over  half  the  time  of  extreme 
low  water,  the  river  would  still  be  impassable  at  the  rapids.  Other  difficulties 
would  also  continue  to  exist.  The  fall  of  eighteen  feet  in  seven  and  a  half 
miles  with  an  increased  current  would  have  to  be  overcome  at  a  great  expense 
in  money  and  time  by  ascending  boats,  and  the  navigation  for  descending  boats 
would  not  be  shorn  of  its  dangers.  In  addition  to  this  the  water  is  nowhere 
deep,  and,  as  the  excavation  has  to  be  carried  lower  than  is  actually  required, 
the  tendency  is  to  draw  the  water  from  the  shores  and  above  and  to  proportion- 
ably  transfer  the  shallow  places." 

The  board  concur  with  General  Wilson  in  the  opinion  expressed  by  him  that 
the  channel  improved  to  200  feet  in  width  and  four  feet  depth  in  extreme  low 
water  is  not  an  adequate  improvement,  and  that  it  would  not  fully  accommo- 
date the  requirements  of  commerce,  even  supposing  there  was  no  difficulty  ex- 
perienced from  its  crookedness  and  narrowness,  no  dangers  to  be  encountered, 
and  no  difficulties  in  navigating  the  channel  at  night,  and  in  windy  or  foggy 
weather. 

It  will  be  seen  by  referring  to  the  table  of  stages  on  the  rapids  and  on  the 
bars  prepared  by  Lieutenant  Warren,  that  with  the  rapids  improved  to  four  feet 
depth  in  low  water  it  will  only  give  five  feet  on  the  rapids  when  there  is  six  feet 
on  the  ban  above  and  below.  This  would  necessitate  the  loading  of  boats  a 
foot  lighter  to  pass  the  rapids  than  would  be  requisite  on  the  bars,  or  would  ne- 
cessitate a  transfer  of  the  freight  by  lighters  or  otherwise.  Boats  frequently 
load  to  six  feet  or  more  when  the  stage  of  the  water  will  allow  it,  and  from  this 
improvement  such  boats  would  derive  little  benefit. 

From  this  it  will  be  seen  that  a  channel  improvement  ought  not  tb  be  less 
than  five  feet  deep  in  low  water,  for  though  it  might  materially  ameliorate  the 
present  condition  of  the  rapids  to  make  a  channel  four  feet  deep,  it  would  be 
only  a  partial  remedy  of  the  difficulties.  Again,  a  crooked  channel  200  feet 
wide,  exposed  in  very  many  places  to  cross-currents,  with  a  velocity  of  from 
three  to  six  miles  per  hour,  is  inadequate  to  afford  the  facilities  that  the  growing 
commerce  of  this  great  river  demands.  ,  Many  of  the  same  difficulties  that  are 
now  experienced  would  still  be  encountered. 

The  board  is  of  opinion  that  a  channel  at  these  rapids  less  than  300  feet  wide 
and  five  feet  deep  in  low  water,  following  the  natural  channel,  would  fail  to  be 
Bach  an  improvement  as  is  required. 

The  following  estimates,  based  on  the  surveys  made  last  fall  by  General 
Wilson,  will  show  the  amounts  of  rock  excavation  and  estimated  cost  of  making 
this  sort  of  channel  improvement : 

A  channel  200  feet  wide  and  four  feet  deep  in  extreme  low  water,  is  estimated 
to  require  the  excavation  of  176,519  cubic  yards  of  rock. 

The  board  have  estimated  for  a  channel  200  feet  wide  and  five  feet  deep, 
318,562  cubic  yards;  a  channel  300  feet  wide  and  four  feet  deep,  291,869  cubic 
yards;  a  channel  300  feet  wide  and 'five  feet  deep,  503,435  cubic  yards. 

General  Wilson  estimates  that  this  work  will  cost  $15  per  yard,  and  this  is 
probably  a  fair  price  at  the  present  price  of  materials  and  labor. 

Supposing  that  in  the  case  of  the  channel  300  feet  wide  by  five  feet  deep,  on 
account  of  the  increased  amount,  it  can  be  done  for  $10  per  yard,  and  in  the 
other  two  cases  at  $11  and  $12  50  per  yard  respectively — we  will  then  have  for 
the  estimated  cost  of  the  channel  improvements  as  follows  : 

200  feet  wide  by  4  deep,  at  $15  per  yard $2,647,785 

300  feet  wide  by  4  deep,  at  $12  50  per  yard 3,648,362 

200  feet  wide  by  5  deep,  at  $11  per  yard 3,504,182 

3000  feet  wide  by  5  deep,  at  $10  per  yard 5,034,350 
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lY. — Plan  of  dams  entirely  acrosB  the  river ,  teith  locks /or  steamboats  and  chutes 
for  rafts  and  JUU  boats,  creating  a  slack-water  navigation  in  the  river. 

As  this  plan  has  been  advocated  bj  several  engineers,  and  as  there  are  no  in« 
superable  difficulties  in  executing  it*  the  board  will  describe  what  they  conceive 
to  be  the  best  location  for  such  a  plan  of  improvement  at  the  Des  Moines  rapids. 

It  will  require  at  least  three  dams  to  overcome  the  fall  from  the  head  to  the 
foot  of  the  rapids. 

In  the  lowest  stages  there  is  a  fall  of  about  22  feet  on  the  rapids.  In  extreme 
low  water,  the  first  dam  must  raise  the  water  on  the  upper  chain  4.2  feet ;  0.8 
feet  being  the  shoalest  depth  in  the  channel  on  that  chain,  this  will  increase  the 
fall  from  the  head  to  the  foot  of  the  rapids  to  26.2  feet,  which  should  be  divided 
into  three  lifts  of  8.73  each.  The  upper  dam  might  be  built  across  the  river 
near  station  "  A  "  of  General  Wilson's  survey,  the  second  near  station  "  0," 
and  the  third  or  lower  dam  near  the  site  of  the  "  Keokuk  Packet  Landing." 

The  locks  should  all  be  on  the  Iowa  side. 

The  first  dam  would  be  12.9  feet  higher  than  the  surface  of  extreme  low 
water  at  that  place  ;  the  middle  dam  11.5  feet  above  low  water  at  that  place; 
and  the  lower  dam  8.7  feet  above  low  water  at  the  Keokuk  indicator ;  or,  what  is 
the  same  thing,  the  middle  and  lower  dam  should  each  be  high  enough  to  raise 
the  water  at  the  foot  of  the  one  preceding  it  to  such  a  height  that  boats  reach- 
ing the  rapids  from  above  or  below  could  always  find  plenty  of  water  to  pau 
through  the  chutes  or  locks. 

For  the  purpose  of  estimating  the  cost  of  this  plan,  the  dams  are  assumed  to 
be  built  of  heavy  crib  ten  feet  from  centre  to  centre,  filled  with  stone,  the  upper 
slopes  with  2^  feet  base  to  one  foot  perpendicular,  the  lower  slope  4|  to  one. 

The  timbers  of  the  crib  should  be  about  one  foot  square,  notched  two  inches 
and  bolted  ;  the  upper  slope  should  be  covered  with  two  courses  of  plaok,  two 
and  four  inches  thick  respectively ;  the  lower  slope  with  timbers  one  foot  square. 

Each  dam  should  be  provided  with  at  least  one  chute,  at  the  most  favorable 
place  for  navigation.  At  this  place  the  dam,  instead  of  beipg  built  up  to  the  fall 
neight,  should  be  finished  o£f  at  the  height  of  the  upper  ,end  of  the  chute  for  a 
width  of  320  feet. 

At  a  distance  of  150  feet  on  each  side  of  the  axis  of  the  chute  a  crib  should 
be  built,  high  enough  to  be  beyond  overflow  in  the  iiighest  stages  of  the  river, 
ten  feet  thick,  covered  with  timbers,  planked  on  the  channel  face;  each  chute 
should  be  at  least  150  feet  in  length — a  greater  length  preferable. 

A  section  of  a  dam  and  chute  that  might  be  applied  in  carrying  out  this  pUn 
of  improvement  at  the  Des  Moines  rapids  is  shown  on  the  accompanying  maps. 
The  locks  should  agree,  both  as  regards  the  dimensions  and  general  arrangement, 
with  those  already  prescribed. 

The  following  is  an  estimate  of  the  probable  cost  of  such  a  plan  of  improve- 
ment: 

UPPBR  DAM,  SIXTEEN  FEET  HIGH  AND  4,500  FEET  LONG. 

681 ,667  lineal  feet  twelve-inch  timber,  at  forty  cents $272, 666  80 

855,450  feet,  board  measure,  oak  and  pine  covering  and  sheet 

piling,  at  $45  per  thousand 38,  495  25 

80,497  cubic  yards  stone  filling,  at  $1  50 120, 745  50 

3 1 ,364  cubic  yards  gravelling,  at  fifty  cents 15,  ^S2  OQ 

411,280  pounds  bolts  and  spikes,  at  fifteen  cents 61, 692  00 

Two  abutments,  1,480  cubic  yards  masonry,  at  $10  per  yard ....  14, 800  ^^ 

One  chute 22, 000  00 
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•^,000  cnbie  yards  excavation,  at  $1  per  cubic  yard $5,  000  00 

S,0DO  cubic  yards  embankmentt  at  thirty  cents  per  cubic  yard. . .  2,  400  00 

553,48]   55 
Add  ten  per  cent,  for  contingencies 55,  348  15 


Total  estimated  cost  of  upper  dam  and  one  chute 608,  829  70 


MIDDLE  DAM,  14^  FBBT  HIGH,  4,800  FBBT  LONG. 

652,800  lineal  feet  twelve-inch  square  timber  for  cribs,  notched  and 

bolted,  at  forty  cents 8261,  120  00 

993,600  feet,  board  measure,  oak  and  pine  covering  and  sheet 

piling,  at  945  per  thousand 44,  712  00 

81,600  cubic  yards  stone  filling,  at  $1  50 , 122,  400  00 

28.800  cubic  yards  gravelling,  at  fifty  cents   14,  400  00 

393,600  pounds  bolts  and  spikes,  &c.,  at  fifteen  cents 59,  040  00 

Two  abutments,  1,400  cubic  yards  masonry,  at  $10 14,  000  00 

5,200  cubic  yards  excavation,  at  $1 5,  200  00 

8,500  cubic  yards  embankment,  at  thirty  cents 2,  550  00 

Onechute 22,000  00 


545,422  00 
Add  ten  per  cent,  for  contingencies 54, 542  20 

Total  estimated  cost  of  middle  dam  and  chute 599, 964  20 


LOWBR  DAM,  13j  FBBT  HIGH,  4,200  FBBT  LONG,  AND  BMBANKMBNT. 

504,000  lineal  feet  twelve-inch  timber,  square*  for  cribs,  notched 

and  bolted,  at  forty  cents $201, 600  00 

798,000  feet,  board  measure,  oak  and  pine  covering  and  sheet 

piling,  at  $45  per  thousand 35,  910  00 

67,200  cubic  yards  stone  filling,  at  $1  50 100,  800  00 

23,100  cubic  yards  gravelling,  at  fifly  cents 11, 550  00 

336,000  pounds  bolts  spikes,  &c.,  at  fifteen  cents  50,  400  00 

1,300  cubic  yards,  two  abutments,  masonry,  at  $10 13,  000  00 

One  chute 22,  000  00 

11,000  cubic  yards  excavation,  at  forty  cents 4,  400  00 

58,000  cubic  yards  excavation,  at  $1 5,  800  00 

23,700  cubic  yards  embankment,  at  thirty  cents 7, 110  00 

• 

452,570  00 
Add  ten  per  cent,  for  contingencies 45,  257  00 

Lower  dam  complete,  with  chute 497, 827  00 


RBCAPITULATION. 

Estimated  cost  of  upper  dam $608,  829  70 

Estimated  cost  of  middle  dam 599,  964  20 

Estimated  cost  of  lower  dam 497,827  00 


Estimated  cost  of  three  dams 1,706,620  90 

Add  estimated  cost  of  three  locks,  putting  them  the  same  as  for 

the  canal  plan 763,  471  00 

Total  cost  of  this  plan 2,  460,  091  90 
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The  foregoing  estimate  is  made  for  the  pnrpose  of  showing  how  this  plan  of 
.  improvement  will  compare  with  others  that  have  been  or  will  be  referred  to  in 
regard  to  cost ;  the  plan  is  one  that  has  frequentlj  been  advocated  on  accoant 
of  its  supposed  cheapness. 

The  board  are  of  opinion  that  a  weaker  dam  than  the  one  they  have  based 
their  estimate  upon  would  not  answer  in  a  great  river  like  the  Mississippi. 

Some  improvement  could  be  made  in  this  dam,  particularly  in  regard  to  the 
length  of  the  chutes,  which  would  give  more  facilities  for  commerce,  but  would 
add  to  the  cost. 

This  plan  possesses  no  advantages  over  the  plan  of  the  canal  that  will  pres- 
ently be  described ;  on  the  contrary,  the  advantages  are  all  un  the  other  side. 

It  is  an  important  fact,  which  should  not  be  overlooked,  that  the  Mississippi 
river  has,  for  the  greater  portion  of  the  year,  a  good  navigation  over  the 
rapids.  During  two-thirds  of  an  ordinary  season  no  improvement  to  the  navi- 
gation is  necessary  or  required. 

The  board  hold  that  this  fact  should  be  prominently  kept  in  view,  and  what- 
ever plan  is  adopted,  it  should  be  one  that  will  not  interfere  with  the  navigatioQ 
in  high  stages. 

No  improvement  should  be  constructed  at  this  place  for  low- water  stages  that 
would  itself  become  an  obstruction  in  high  water. 

It  is  true  that  in  the  plan  of  locks  and  dams  a  sluice  navigation  might  be  made 
in  the  dams,  which  would  pass  rafts,  &c.,  down  stream  tolerably  well  in  low 
water,  and  which  steamboats  could  ascend  in  medium  high  stages,  bat  in  order  to 
make  a  good  ascending  navigation  in  moderate  stages  of  the  water,  much  longer 
chutes  would  be  necessary  than  those  described  herein  and  estimated  for. 

The  cost  of  maintaining  the  locks  of  a  canal  would  be  about  the  same  as  locks 
in  this  plan. 

The  cost  of  maintaining  the  dams,  however,  would  be  much  greater  than  that 
for  maintaining  the  canal,  they  being  much  more  subject  to  injury  from  ice.  Well 
built  dams  might  stand  for  years  without  material  repairs,  but  it  would  not  be 
proper  to  assume  that  such  would  be  the  case,  and  therefore  an  estimate  for 
superintendence  and  repair  is  an  important  item,  and  as  the  money  for  this  pnr- 
pose, as  the  laws  now  are,  must  in  all  cases  come  by  direct  appropriation,  delay 
might  some  time  cause  the  destruction  of  the  entire  work.  If  we  assume  that 
in  the  course  of  fifty  years  a  dam  would  cost  as  much  in'  superintendence  and 
repairs  as  the  original  cost,  (and  this  is  deemed  by  the  board  a  fair  estimate.) 
that  would  be  two  per  cent,  per  annum  on  the  entire  cost ;  and  as  the  dams 
are  estimated  to  cost  81,706,620  90,  this  would  give  $34,132  42  anuaally,  and 
allowing  $15,000  for  the  locks,  (the  same  as  in  the  canal  system,)  would  make 
the  annual  cost  of  maintaining  this  system  of  improvement  $59,132,  to  be  made 
by  direct  appropriations  from  the  treasury. 

A  law  of  Congress  prohibits  the  levying  of  a  tax  on  the  produce,  &c.,  passing 
through  the  locks. 

While  the  board  do  not  entertain  a  doubt  as  to  the  practicability  of  carrying 
out  this  plan,  the  fact  of  the  volume  of  water  passing  over  the  rapids  is  bo  great 
as  to  require  no  improvement  in  the  navigation  for  the  greater  part  of  the  year ; 
and  in  view  of  the  fact  that  the  adoption  of  this  plan  will  destroy  that  naviga- 
tion, and  as  the  cost  is  no  argument  in  its  favor ;  and  as  it  has  no  advantage  no; 
possessed  by  the  canal  improvement  referred  to,  but  on  the  contrary  some  dis- 
advantages, the  board  cannot  recommend  this  plan  for  adoption.  It  is  accord- 
ingly rejected. 
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y. — Plan  and  pontion  of  an  improvement  proposed  hy  6.  Edmunds,  jr.,  of 

Illinois* 

The  following  plan  has  been  advocated  hy  certain  parties  in  Jllinois,  and  is 
thas  described  hy  G.  Edmunds,  jr. : 

•  •  •  "A  dam  should  be  erected  from  the  island  at  the  Upper 
chain  to  the  Illinois  side,  and  a  wall  should  be  built  from  the  west  end  of  the 
dam  down  parallel  with  the  Iowa  shore,  about  one  (1)  mile,  thereby  deepening 
the  water  on  the  Upper  chain,  and  continuing  the  water  in  a  regular  channel 
until  it  falls  into  deep  water  below  the  chain.  Bj  this  means,  a  sluice  five  (5) 
feet  deep  on  the  chain  could  be  produced  with  a  fall  within  its  length  of  about 
three  and  a  half  (3^)  feet  per  mile-^a  foot  less  than  the  present  fall  on  the 
Lower  chain,  and,  consequently,  giving  much  less  velocity  of  current.  By  thi^ 
mode,  all  obstructions  presented  by  the  Upper  chain  will  be  overcome,  and  the 
navigation  made  complete  to  the  head  of  Spanish  chain,  a  distance  of  between 
four  and  five  miles.  *  *  The  dam  could  be  constructed  by  cribs 
filled  with  rock,  or  with  brush  and  stone,  say  three  feet  deep,  4,200  feet  long, 
and  twenty-four  feet  wide,  containing  11,200  yards,  at  an  expense  of  $11,200. 
The  wall  to  consist  of  earth  covered  with  riprap  three  feet  deep ;  total,  forty- 
five  feet  at  the  base,  nine  feet  on  top,  and  eighteen  feet  deep  on  an  average,  at 
an  expense  of  t<52,800. 

"At  the  bead  of  the  dam  there  must  be  an  ice-breaker  of  heavy  masonry — 
about  100  yards — at  an  expense  of  $2,000,  making  a  total  expense  of  improv- 
ing the  Upper  chain  of  $101,200. 

"  Continuing  the  same  plan  of  improvement,  commence  on  the  Illinois  side  of 
the  river,  and  put  in  a  similar  wall  from  the  deep  water  at  the  head  of  Spanish 
chain,  at  a  distance  of  say  500  or  600  feet  from  the  east  bank,  and  east  of  the 
present  steamboat  channel  to  deep  water  below  English  chain,  a  distance  of 
about  four  miles,  in  which  the  river  falls  about  nine  and  a  half  feet.  By 
strughtening  the  projection  on  the  east  bank  of  the  river,  this  would  present  a 
filaice  of  four  miles  in  length,  in  which,  by  narrowing  the  sluice  at  the  rate  of 
about  ten  feet  per  mile  as  you  go  down,  an  even  and  regular  current  may  be 
had  at  any  desired  depth. 

"  Construct  a  dam  from  the  west  bank  of  the  river,  near  Nashville,  to  the 
head  of  this  wall,  raising  the  water  three  feet,  will  give  a  depth  of  fi.ve  feet  in 
the  sluice,  forming  an  inclined  plane  of  four  miles,  in  which  there  will  be  a  fall 
of  twelve  and  a  half  feet,  being  at  all  times  less  fall  per  mile  and  less  velocity 
than  on  the  Lower  chain  at  present. 

"The  expense  of  this  work  will  not  exceed  $355,200,  calculated  on  the  same 
basis  as  that  proposed  on  the  Upper  chain.  This  would  perfect  the  navigation 
to  the  head  of  the  Lower  chain. 

*  *  •  "  Construct  a  dam  horn  the  west  bank  of  the  river  to  Fille 
Rock  chute,  at  the  head  of  the  Lower  chain ;  also,  from  the  east  shore  to  Sucker 
chute,  the  ends  of  the  dams  approaching  within  about  600  or  800  feet  of  each 
other,  and  constructing  two  walls  like  those  herein  before  described,  nearly 
parallel,  but  approaching  each  other  at  the  rate  of  twenty-five  feet  each  per 
mile  until  deep  water  is  reached  below  the  chain;  then  continuing  one-fourth  of  a 
mile  further,  diverging  at  the  same  rates,  forming  a  chute  or  sluice  600  to  800  feet 
wide,  and  about  one  and  a  fourth  to  one  and  a  half  miles  long.  The  dams,  walls, 
and  heads  of  walls  constructed  as  described  for  Upper  chain.  This  would  leave 
buth  Sucker  and  Fille  Rock  chutes  within  the  sluice,  and  by  raiding  the  dam  at 
the  head  of  the  chain  three  feet,  would  give  about  five  and  a  half  feet  in  the 
Lower  chain,  with  a  fall  in  the  sluice,  say  one  and  a  half  miles  in  length,  of 
about  seven  and  a  half  feet — ^less  than  double  the  fall  now  overcome  in  one-half 
mile,  being  only  five  feet  to  the  mile.  *  *  The  dams  would  cost  about 
S12,000 ;  the  heads  of  the  walls  about  $4,000,  and  the  walls  themselves  (total 
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length  three  miles)  $264,000,  making  a  total  expense  on  the  Lower  chain  of 
$280,000,  and  a  total  for  the  improvement  of  the  entire  rapids  $736,400." 

The  board  will  proceed  to  point  out  grave  errors  into  which  Mr.  Edmunds  has 
fallen. 

In  his  estimate  of  the  cost  of  the  entire  improvement  it  would  appear  that  his 
plan  has  economy  in  its  favor;  but  this  is  onlj  an  appearance,  not  substantiated 
by  facts.  In  the  first  place,  he  has  estimated  $11,200  for  the  cost  of  a  dam 
from  Montrose  island  to  the  Illinois  shore  made  of  cribs  filled  with  stone. 

A  stone  and  brush  dam  that  he  refers  to  is  altogether  out  of  the  question  on 
such  a  river  as  the  Mississippi,  and  would  be  swept  awaj  in  one  season  bj  the 
ice. 

The  dam  he  proposes  will  contain  11,200  cubic  yards,  at  the  rate  of  one 
dollar  per  yard.  It  is  hardly  necessary  to  compare  an  estimate  at  such  rates 
with  those  upon  which  other  works  herein  referred  to  are  based. 

The  board  is  of  the  opinion  that  at  any  point  on  the  rapids  nothing  but  the 
most  substantial  structure  should  be  placed — a  dam  of  loose  stone  and  crib-work 
should  be  certainly  bolted  to  the  rocks. 

The  proposed  dam  for  the  Upper  chain,  three  feet  high,  is  not  sufficient  to 
raise  the  water  4.2  feet  in  the  sluice,  which  rise  is  necessary  in  order  to  make  it 
five  feet  deep  in  extreme  low  water.  The  dams  should  not  be  less  than  4.2 
feet  high. 

If  such  a  plan  should  be  adopted  for  passing  the  Upper  chain  as  is  proposed 
by  Mr.  Edmunds,  the  board  would  suggest  that  a  dam  less  strong  than  the  one 
represented  in  section  on  the  map  herewith  should  not  be  allowed  at  this  place 
nor  any  other  on  those  rapids. 

Again,  in  regard  to  the  wall  that  should  extend  from  Montrose  island  down 
the  river  parallel  to  the  Iowa  shore.  This  embankment  will  be  subject  to  as 
great  abrasion  as  a  similar  wall  for  a  canal,  and  should  not  be  of  less  dimensions. 
This  the  board  have  already  established  at  maximum  width  on  top  of  ten  feet. 
Mr.  Edmunds  makes  the  average  height  of  the  embankment  eighteen  feet ;  this 
is  nearly  correct,  but  he  omits  to  notice  the  fact  that  the  greater  part  of  Mont- 
rose island  is  under  water  in  high  stages,  and  consequently  an  embankment  will 
have  to  be  built  along  the  whole  length  of  the  island. 

In  order  to  make  five  feet  depth  in  the  sluices  in  extreme  low  water,  the 
water  must  be  raised  4.2  feet,  or  else  rock  must  be  excavated  from  the  channel. 
As  this  improvement  is  designed  to  obviate  this  difficulty,  the  depth  must  be  had 
by  raising  the  water  surface. 

There  is  already  a  fall  on  this  chain  of  one  foot  to  the  mile ;  adding  the 
increased  level  to  this,  we  would  have  a  fall  in  the  sluice  of  over  five  feet  per 
mile,  by  no  means  affording  good  navigation  for  even  the  most  powerftil  steamers. 

The  same  observations  in  regard  to  the  dam  at  the  Upper  chain  will  apply  to 
the  dam  he  proposes  near  Spanish  chain.  Mr.  Edmunds  speaks  of  straightening 
up  the  projections  of  the  east  bank  along  the  lino  of  the  Illinois  shore  in  the 
second  sluice,  but  makes  no  estimate  of  its  cost.  This  will  be  found  to  be  no 
inconsiderable  item,  for  it  can  only  be  done  by  the  excavation  of  a  considerable 
amount  of  rock. 

Again,  he  proposed  to  keep  the  water  in  the  sluice  about  three  feet  above  the 
water  outside,  but  no  arrangement  is  made  at  the  lower  end  for  dropping  into 
deep  water.  (The  sluice  is  supposed  to  end  when  it  comes  to  the  aeep-water 
channel. )  If  the  embankment  is  extended  a  mile  further  down,  widening  oat 
gradually  so  as  to  distribute  this  fall  over  a  distance  of  a  mile,  there  would  then 
be  at  the  lower  end  of  the  sluice  a  current,  to  be  overcome  by  ascending  steam- 
boats, due  to  the  fall  of  five  feet  per  mile,  or  the  head  of  water  in  the  sluice,  in 
addition  to  the  regular  fall  in  the  river  at  that  place,  which  is  about  two  feet. 
If  this  embankment  is  not  run  down  in  this  manner  it  would  be  impossible  for 
the  most  powerful  steamboats  to  ascend  the  sluice  at  all.  No  estimate  is  made 
of  this  very  necessary  extension  of  the  embankment. 
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In  describing  his  plan  he  Bays :  **  Raisinp:  the  water  three  feet  will  give  five 
feet  depth  in  the  sluice,  forming  an  inclined  plane  of  four  miles,  in  which  there 
will  be  a  fall  of  12^  feet." 

Bat  if  there  is  only  one  incline  in  the  slnice,  and  that  begins  three  feet  above 
the  natural  level  at  the  head,  and  gradually  falls  off  to  nothing  at  the  end,  there 
will  be  a  large  amount  of  rock  excavation  necessary  in  the  sluice  to  make  the 
&ve  feet  d«'pth  throughout  the  lower  half  of  it.  A  full  head  of  three  feet  must 
be  maintained  in  the  sluice  throughout,  else  there  will  not  be  five  feet  depth  at 
the  lower  end. 

He  says :  *'  This  plan  would  perfect  the  navigation  to  the  head  of  the  lower 
chain."  In  a  few  lines  thereafter,  he  speaks  of  building  a  dam  to  **  Fille  Rock 
chnte  at  the  head  of  the  Lower  chain." 

It  should  be  observed,  if  he  regards  this  as  the  head  of  the  Lower  chain,  he 
has  failed  to  make  An  improvement  of  one  of  the  worst  places  in  the  rapids,  viz : 
MoDt«bello  crossing,  about  half  a  mile  above  Fille  Rock  chute.  There  is  a  fall 
between  these  points  of  over  two  feet,  and  the  fact  that  he  says  "  the  dam  at 
the  bead  of  the  sluice  would  give  about  &i  feet  on  the  Lower  chain,"  is  evidence 
that  he  does  not  regard  Montebello  crossing  as  a  part  of  the  Lower  chain,  be- 
caose  a  dam  three  feet  high  could  not,  located  where  he  proposes  it,  raise  the 
water  at  Montebello  crossing  3^  feet,  which  it  would  have  to  do.  In  order  to  get 
three  feet  more  water  in  Montebello  crossing  than  there  is  at  present,  the  dams 
Bbonld  be  moved  further  up  the  river,  or  raised  higher,  and  to  do  either  would 
materially  increase  the  cost  of  the  embankment  walls  of  the  sluice. 

Then,  again,  the  latter  are  estimated  on  the  same  basis  as  the  embankment 
which  he  proposes  to  run  from  the  lower  end  of  Montrose  island. 

It  has  been  shown  in  this  report  that  the  range  between  the  surfaces  of  ex- 
treme high  and  lower  water  at  the  foot  of  the  rapids  is  21.721  feet,  and  hence 
his  sluice  walls,  the  tops  of  which  are  only  eighteen  feet  above  the  bottom  of 
the  river,  would  be  overflowed  in  even  ordinary  high  water. 

In  order  to  be  properly  protected  from  this  danger  the  embankment  should 
not  be  less  than  23.721  feet  above  the  surface  of  extreme  low  water.  The  aver- 
age depth  from  the  head  to  the  foot  of  the  proposed  sluice  is  not  less  than  four 
and  a  half  feet,  (the  lower  part  being  in  deep  water,)  and  hf^nce  will  require  an 
embankment  about  twenty-eight  feet  instead  of  eighteen  feet  high. 

With  these  corrections  made,  and  for  the  purpose  of  instituting  a  fair  com- 
parison  between  this  and  the  other  plans  of  improvement,  the  board  have  made 
the  following  estimate  of  its  probable  cost : 

ESTIMATE  FOR  DAM  PROM  MONTROSE  ISLAND  TO  THE  ILLINOIS  SHORE  FOR  BACH 

ONE  HUNDRED  FEET  IN  LENGTH. 

23,301  feet  board  measure  heavy  timber  for  cribs,  at  $50  per  M .  $1, 165  05 

104  cubic  yards  loose  stone,  at  $1  50 156  00 

90  cubic  yards  gravelling,  at  81 90  00 

664  pounds  bolts,  spikes,  &c.,  at  15  cents 99  60 

Total  for  one  hundred  feet 1, 510  65 

4,200  feet  in  length $63,  447  30 

214  cubic  yards  masonry  abutments,  at  $10 2, 140  00 

Coffer damsand bailing 25,  000  00 

Preparing  foundation 2,  500  00 

Total 93,087  30 

Contingencies  and  engineering,  15  per  cent 13,  962  78 

Total  for  upper  dam 1 07, 050  08 
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97,000  cubic  yards  of  embankment,  one  mile  long,  from  Mon« 

trose  island,  at  50  cents S48,  f^OO  00 

32,244  cubic  yards  riprap  covering,  at  $2 66,  488  00 

10,009  cubic  yards  embankment  on  Montrose  island,  at  50  cents.  5, 004  50 

7,022  cubic  yards  riprap  on  Montrose  island,  at  $2 » ••  14, 044  00 

134, 036  50 
Contingencies  and  engineering,  at  10  per  cent 13,  403  65 

147,440  15 
Total  for  dam  and  sluice $254,  490  23 


8RCOND  DAM. 

5  miles  sluice  wall,  average  height  22  feet S94. 007  60 

743,1 10  cubic  yards  earth  embankment,  at  50  cents 371, 555  00 

181,865  cubic  yards  riprap,  at  $1  50 272,797  50 

107  cubic  yards  masonry  at  head  of  the  wall,  at  SIO 1, 070  00 

Straightening  the  projections  on  the  east  side  of  the  river  in  the 
sluice,  298,129  cubic  yards  of  earth  paid  for  as  embankment, 

37,037  cubic  yards  rock,  at  92 74, 074  00 

813, 504  10 

Contingencies  and  engineering,  10  per  cent 81,  350  41 

Total  for  second  dam  and  sluice 894, 854  51 


LOWER  DAM  AND  SLUICB. 

Dams.*. $81,407  36 

3  miles  of  embankment ;  747,41 1  cubic  yards  earth,  at  50  cents  •  373,  705  50 

124,371  cubic  yards  riprap,  at  $2 248, 742  00 

Head  walls:  285  cubic  yards  masonry,  at  $10 2,850  00 

706,  704  86 

Contingencies  and  engineering,  10  per  cent 70, 670  4S 

Lower  dam  and  sluice 777, 375  34 


RECAPITULATION. 

Upper  dam  and  sluice $254,  490  23 

Middle  dam  and  sluice 894,854  51 

Lower  dam  and  sluice 777, 375  34 

Total  for  improvement 1,926,720  08 

From  this  estimate  it  will  be  seen  that  the  saving  of  money  in  carrying  this 
plan  into  execution  is  not  as  great  as  it  would  appear  from  Mr.  Edmunds's  esci- 
mate. 

The  board  entertain  the  opinion  that,  constructed  according  to  the  plan  of 
Mr.  Edmunds,  with  the  modifications  that  have  been  indicated  as  necessary,  it 
would  still  fail  to  produce  the  result  claimed  for  it,  and  would  conseqneDtly  uo( 
be  an  adequate  improvement.    There  are  too  many  elements  of  uncertainty  in 
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tbe  plan  to  warrant  the  board  in  recommending  it.  It  is  experimental  in  its 
character,  and  would  materially  exaggerate  one  of  the  principal  sources  of  diffi- 
cqUj  of  these  rapids  by  making  the  fall  several  feet  greater  than  it  already  is. 
In  short,  whatever  may  be  the  merits  of  the  plan,  if  it  has  any,  they  have  not 
been  presented  by  Mr.  Edmunds  with  sufficient  accuracy  and  regard  to  detail 
to  warrant  the  board  in  giving  it  further  consideration ;  it  is  therefore  rejected. 

YI. — Plan  and  position  of  an  improvement  hy  means  of  an  excavated  shore 
channel  with  an  exterior  embankment  on  the  Iowa  side.  Estimate  of  its  prob' 
able  cost;  also  of  a  similar  improvement  on  the  lUinais  side. 

Lieutenant  Warren,  in  his  report  of  his  survey  in  1853,  says:  "Captain 
8hreve,  in  his  report  in  1836,  urgently  recommends  that  these  rapids  be  im« 
proved  by  excavfiting  a  channel  ninety  feet  wide  and  five  feet  deep  along  the 
Iowa  shore  from  Keokuk  to  Nashville,  and  through  the  Upper  chain,  near  the 
foot  of  Montrose  island."  He  states,  "  by  pursuing  this  plan,  the  navigator  will 
have  the  shore  for  his  guide,  and  cannot  miss  the  channel  in  any  stage  of  water  ; 
consequently  it  will  not  be  necessary  to  excavate  a  channel  more  than  ninety 
feet  wide,  which  width  can  be  more  easily  navigated  than  a  channel  300  feet 
wide,  following  the  meanderings  of  the  natural  channel  that  now  exists  between 
the  reefs." 

Although  this  plan  is  practicable,  the  board  do  not  concur  with  Captain 
Shreve  in  the  opinion  that  ninety  feet  width  is  all  that  would  be  required.  The 
fact  is,  that  two  ordinary  sized  steamboats  that  now  navigate  the  upper  Missis- 
sippi could  not  pass  each  other  at  all  in  such  a  channel,  and  even  a  large  one 
could  barely  thread.it.  A  channel  of  that  kind,  with  the  dimensions  proposed 
by  Captain  Shreve,  is  out  of  the  question  at  the  present  day. 

The  board  will  now  describe  a  plan  that  could  be  carried  out,  and  would  make 
a  practicable  channel,  following  the  ideas  of  Captain  Shreve. 

Excavate  a  channel  near  the  shore  300  feet  wide,  and  with  the  excavated  ma- 
terial and  other  material  that  could  be  obtained  from  the  shore  by  straightening 
and  smoothing  its  sides,  construct  an  exterior  embankment  ten  feet  wide  on  top, 
with  slopes  of  1^  base  to  1  perpendicular,  with  two  feet  thickness  of  riprap  on 
both  slopes.  The  embankment  need  not  necessarily  be  as  high  as  would  be 
required  in  a  canal,  but  high  enough  to  be  safe  from  submergence  until  the  main 
river  outside  should  be  navigable.  This  channel  could  be  run  at  all  times  when 
the  river  should  be  low  enough  to  require  it. 

A  channel  like  this  could  also  be  made  on  the  Illinois  side,  extending  from 
£dmunds*s  warehouse  to  Hamilton,  but  there  would  be  a  considerable  increase  of 
embankment  wall  and  rock  excavation. 

The  main  objection  to  such  a  work  on  that  side,  however,  would  be  the  river 
channel  entrances,  being  on  the  Iowa  side ;  it  would  necessitate  the  crossing  of 
the  river  twice,  and  one  of  those  would  be  at  '*  Nashville  crossing,"  a  difficult 
place  even  in  an  ordinary  low  water.  This  plan,  therefore,  will  not  be  further 
considered. 

If  the  channel  is  made  continuous  from.  Montrose  to  Keokuk,  to  a  similar  im- 
provement on  the  Illinois  side,  from  Nauvoo  to  Hamilton,  both  in  respect  to  cost, 
location,  and  all  other  advantages,  the  Iowa  side  is  again  preferable. 

Such  a  channel,  300  feet  wide  and  six  feet  deep,  would  require  the  excavation 
of  3,556,543  cubic  yards  of  material.  The  proportion  of  this  classed  as  earth  is 
437,000  cubic  yards,  which,  deducted  from  the  total,  leaves  3,119,543  cubic 
yards  of  rock  excavation. 

By  throwing  the  channel  further  into  the  river  the  total  quantity  of  excava- 
tion would  be  somewhat  reduced,  but  would  be  almost  entirely  rock  under  water. 
It  is  evident,  however,  from  an  inspection  of  the  profile  and  river  soundings,  that 
to  obtain  one  regular  inclined  channel  300  feet  wide,  and  six  feet  deep  in  low 
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water,  wonld  involve  an  excavation  in  rock  about  five  feet  in  depth  for  a  difltance 
of  about  ten  miles. 

By  throwing  it  into  two  inclinee  the  quantity  of  xock  excavation  would  be  re- 
duced to  2,595,555  cubic  yards.  By  means  of  a  temporary  coffer-dam  or  em- 
bankment thrown  across  from  the  shore  to  the  head  of  the  proposed  line  of 
embankment,  and  the  raising  of  said  embankment  a  few  feet  above  low  water, 
keeping  out  the  river,  the  excavation  inside  could  be  rendered  comparatively 
dry,  and  most  of  the  rock  excavation  could  be  made  in  the  ordinary  manner  by 
drilling  and  blasting,  except  at  and  near  the  lower  end,  where  it  would  have  to 
be  done  by  the  use  of  coffer-dams.  All  the  stone  required  for  the  embankment 
and  riprap  on  its  slopes  and  top  would  be  obtained  from  the  bed  of  the  channel. 
The  top  of  the  embankment  should  be  two  feet  above  extreme  high  water,  and 
have  the  same  dimensions  as  the  canal  embankment  hereinafter  to  be  described. 

The  following  is  the  estimate  of  the  probable  cost  of  this  plan,  making  the 
channel  five  feet  deep,  with  two  inclines,  the  lower  one  falling  2 ^  feet  per  mile: 

2,016,055  cubic  yards  rock  excavation,  at  $3 $4, 032, 110 

437,000  cubic  yards  earth  excavation,  at  40  cents • 174, 800 

310,000  cubic  yards  embankment,  at  50  cents 155,  000 

Goffer-dams  and  extra  work 100, 000 

Contingencies  and  engineering 200, 000 

Total 4.661,910 

By  making  the  channel  5  feet' deep  and  200  feet  wide  the  estimated  cost  will 
be  $3,317,874. 

By  makiug  the  channel  4  feet  deep  and  300  feet  wide  the  estimated  cost  will 
be  $3,503,910. 

By  making  the  channel  200  feet  wide  and  4  feet  deep  the  estimated  cost  will 
be  $2,752,933. 

A  comparison  of  side  channel  improvement  jast  described,  with  that  of  the 
open  river  channel,  in  reference  to  cost,  will  show  the  following  differences  la 
this  respect : 

First.  Natural  channel  of  the  river  improved  to  four  feet  deep  in 

low  water,  and  200  feet  wide $2,  647,  785 

Side  channel  four  feet  deep  in  low  water,  and  200  feet  wide 2, 752, 933 

Difference  in  favor  of  the  natural  channel 105, 14S 

Second.  Natural  channel  improved  to  four  feet  deep  in  low  water, 

and  300  feet  wide $3, 648. 362 

Side  channel  four  feet  deep  in  low  water  and  300  feet  wide 3, 503, 910 

Difference  in  favor  of  side  channel 144, 452 

Third.  Natural  channel  improved  to  five  feet  deep  in  low  water  and 

200  feet  wide $3, 504, 182 

Side  channel  five  feet  deep  in  low  water  and  200  feet  wide 3, 317, 874 

Difference  in  favor  of  side  channel 186, 308 

Fourth.  Natural  channel  improved  to  300  feet  wide  and  five  feet 

deep  in  low  water $5, 034, 350 

Side  channel  five  feet  deep  in  low  water  and  300  feet  wide 4. 661, 9i0 

Difference  in  favor  of  side  channel 372, 440 
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From  the  above  comparison  it  will  be  observed  that  in  every  case  except  the 
first,  the  advantage  in  regard  to  cost  is  in  favor  of  the  side  channel  improvement. 

The  first  and  second  of  the  above  are  not,  however,  regarded  by  the  board  as 
adequate  improvements  on  accomit  of  the  want  of  sufficient  depth.  They  are 
both  accordingly  rejected. 

The  great  cost  of  the  latter  plans,  300  feet  wide  and  five  feet  deep,  both  of 
the  natural  and  side  channels,  will  cause  their  rejection. 

The  other  plan  of  a  side  channel  200  feet  wide  and  five  feet  deep,  and  of  the 
natural  channel  improved  to  the  same  width  and  depth,  shows  a  difference  in  cost 
of  3186,308  in  favor  of  the  former. 

Let  us  now  compare  them  in  other  respects : 

First.  In  regard  to  the  time  of  execution. 

It  is  the  opinion  of  the  board  that  the  channel  along  the  shore  could  be  con- 
Btmcted  in  two  years ;  provided,  an  amount  of  money  equal  to  the  estimated 
cost  should  be  placed  at  the  disposal  of  the  snpennten^ng  engineer.  The  work 
would  be  less  liable  to  interruption  from  floods  or  ice,  and  would  not  interfere 
with  the  navigation  of  the  rapids  during  its  construction. 

In  the  improvement  of  the  river  channel  the  time  at  which  it  could  be  com- 

Sleted  is  extremely  uncertain;  the  work  would  necessarily  have  to  be  suspended 
uring  the  greater  portion  of  the  year,  on  account  of  floods  and  ice,  and  would 
be  liable  to  interruption  by  sudden  rises  in  the  river  during  the  progress  of  the 
work.  This  would  be  particularly  the  case  if  the  work  shonld  be  done  with 
coffer-dams.  If  it  shonld  be  done  by  chiselling  and  dredging  during  the  low- 
water  season,  it  would  be  necessary  to  suspend  work  a  short  time  for  the  passage 
of  each  boat  and  raft. 

The  contingencies  that  might  arise  to  increase  the  cost  are  much  more  numerous 
in  the  natural  channel  improvement  than  in  the  other.  The  latter  will  give  for 
a  width  of  200  feet  excellent  navigation,  free  from  all  cross-currents,  a  well  de- 
fined outline  and  comparatively  straight  course. 

The  natural  channel  improved  to  200  feet  in  width  will  remain  still  tortuous, 
be  exposed  to  the  action  of  cross-currents,  and  its  outlines  would  not  be  well 
defined.  In  the  side  channel  the  slope  of  the  water  surface  would  be  more  even 
throughout,  allowing  the  passage  of  boats  through  it  that  would  not  have  suf- 
ficient power  to  cross  the  Lower  chain  in  low  water.  The  average  current  would 
be  about  the  same  in  both  cases,  but  in  the  side  channel  it  would  be  at  no  place 
much  more  than  the  average,  where,  as  in  the  natural  channel,  it  would  be  very 
moch  greater  in  some  places  and  less  in  others.  The  side  channel  could  be 
navigated  in  all  kinds  of  weather,  by  night  or  by  day.  In  the  other,  navigation 
wonld  often  have  to  be  suspended  at  night,  in  fogs,  and  during  storms. 

The  difficulties  of  navigation  at  night  might  be  somewhat  ameliorated,  how- 
ever, by  the  establishment  of  floating  lights;  this  would  probably  become  neces- 
Baiy,  but  they  would  be  of  no  advantage  in  fogs  and  would  require  continual 
superintendence  and  replacing  when  carried  away  by  rafts  or  ice. 

The  advantages,  it  will  seem,  are  all  in  favor  of  the  side  channel  improvement ; 
consequently  an  improvement  of  the  natural  channel  of  the  river  cannot  be  recom- 
mended by  the  board. 

^11. — Plan  and  poiitian  of  a  canal  improvement  on  the  Iowa  side.     Estimate 

of  its  probable  cost. 

The  following  is  a  description  of  a  canal  recommended  by  General  Wilson 
uid  taken  from  his  report : 

"  Construct  an  independent  navigation  canal  along  the  Iowa  shore,  from  a 
point  near  the  present  site  of  the  '  Keokuk  indicator,'  at  the  city  of  Keokuk,  to 
a  point  just  below  the  village  of  Nashville ;  the  balance  of  the  distance  to  be 
overcome  by  using  the  natural  channel,  which  from  here  to  the  Upper  chain  is 
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found  to  contain  sufficient  water  for  all  purposes.     At  the  Upper  chain  a  throngli 
cut  two  hundred  feet  wide,  six  feet  deep,  and  2.400  feet  long,  will  he  necessary. 

"  A  careful  calculation  shows  that  54,882.29  cuhic  jards  will  have  to  be 
excavated.  *  •  *  »  jk  *  • 

*'  The  estimated  dimensions  of  the  canal  are  as  follows :  length,  7.6  miles,  width 
on  the  water  sui-face,  300  feet ;  and  depth  at  the  lowest  stage,  six  feet,  (with  an 
alternate  of  five  feet )  The  stage  of  water  here  referred  to  is  that  of  I86i, 
which  was  ten  inches  lower  than  any  other  season  recorded,  and  about  fifteeo 
inches  below  that  of  1866,  which  may  be  taken  as  an  average. 

**  The  canal  would  therefore  pass  boats  drawing  full  six  feet,  and  have  a  suf- 
ficient depth  in  addition  for  perfect  safety  during  seasans  of  average  low  water. 
It  should  run  the  entire  distance  except  at  one  or  two  low  points  along  the 
shore  in  the  hed  of  the  river ;  the  river  embankment,  for  strength  and  economy, 
should  be  constructed  of  earth,  and  securely  covered  inside  and-  out  with  a  well- 
made  riprap  of  broken  stone,  so  as  to  render  it  entirely  safe  against  the  running 
ice  at)d  freshets.  It  will  require  two  lift-locks  and  one  guard-lock;  the  lift-locks 
to  be  three  hundred  and  fifty  feet  between  the  mitre-sills,  eighty  feet  wide  be- 
tween the  tops  of  chamber  walls,  (seventy-eight  feet  at  the  water  surface,)  and 
to  lift  respectively  eight  and  ten  and  one-third  feet.  The  lower  locks  should 
also  be  furnished  \vith  a  set  of  guard-gates  for  security  against  floods,  and  the 
guard-lock  proper,  at  the  head  of  the  canal,  should  be  so  arranged  as  to  admit 
of  being  used  as  a  lift-lock  whenever  required,  which  would  be  after  the  water 
in  the  river  at  the  head  of  tiie  canal  had  raised  three  feet  above  the  extreme 
low-water  mark. 

"  This  construction  will  admit  of  nine  feet  draught,  the  utmost  likely  ever  to 
be  required  for  purposes  of  navigation,  either  by  vessels  of  commerce  or  war, 
and  will  allow  the  canal  to  be  used  at  all  ordinary  stages  of  the  river  so  that 
ascending  boats  may  avail  themselves  of  the  slack-water  of  the  canal  to  over- 
come the  increased  cuiTcnts  of  high  water  in  the  open  river.  *  * 

*'  It  will  be  observed  that  in  this  canal  a  greater  depth  at  extreme  low  water 
is  provided  for  than  is  required  by  the  present  ruling  depth  of  the  river  above 
and  below;  but  as  the  work  is  intended  to  be  permanent,  it  should  be  constructed 
so  as  to  meet  all  possible  contingencies  of  national  defence  and  river  improve- 
ment in  the  future.  #  #  «  This  system  of  navigation, 
providing  in  the  fullest  manner  for  the  improvement  of  the  rapids,  will  cost 
$3,390,000. 

"  Should  it  be  deemed  inadmissible  or  uimecessary  by  Congress  to  proride, 
in  the  dimensions  of  the  proposed  canal,  for  the  ultimate  development  of  the 
river,  above  and  below,  the  cost  may  be  reduced  to  $2,731,722  96,  bv  redacing 
the  depth  of  water  in  the  channel  and  throughout  to  five  feet  instead  of  six,  so 
as  to  give  good  navigation  for  boats  drawing  four  feet  water.  This  may  be 
ultimately  diminished  by  the  sum  of  $34,155  should  it  be  found  unnecessary 
to  construct  the  stone  pier  or  wing-dam  estimated  for  at  the  foot  of  Montrose 
island.  *••*♦•• 

'*  At  the  head  of  the  canal  Is  located  a  guard-lock,  with  walls  21}  feet  high, 
or  two  feet  above  high-water  mark.  This  will  be  used  as  a  lift-lock  when  the 
water  in  the  river  is  more  than  three  feet  above  low  water.  It  will  have  a 
favorable  location,  independent  of  the  river,  and  the  cost  of  bailing  and  dnining 
will  be  comparatively  small. 

*'  A  lock  of  eight  feet  lift  is  located  at  a  point  about  5.6  miles  from  the  upper 
end,  and  two  miles  from  Keokuk.  This  lock  also  has  a  location  independent  of 
the  river,  and  not  expensive  for  bailing  and  draining. 

"  At  the  lower  end  a  lock  of  ten  and  one-third  feet  lift  is  located  entirely  in 
the  river.  •♦*♦♦** 

"  Its  location  is  such  as  to  make  six  feet  of  water  on  the  mitre-sill  at  l^^ 
water.    The  walls  will  be  twenty-eight  and  two-thirds  feet  high,  which  will 


REPORT  OF  THE  SECRETARY  OP  WAR.  337 

cany  them  two  feet  above  high  water.     In  the  centre  is  placed  an  extra  set  of 
gated,  which  reverse  in  closing,  to  keep  high  water  out  of  the  canal. 

"  The  river  bank  of  the  canal  for  the  entire  length  is  to  be  raised  four  feet 
above  the  high  water  of  1851,  and  is  to  be  twenty  feet  wide  on  the  top,  with 
an  outside  slope  of  one  and  a  half  to  one,  and  an  inside  slope  of  one  and  a 
qaarter  to  one,  with  a  heavy  riprap  wall  on  the  outside,  and  a  lighter  one  on 
the  inside  and  over  the  top.  The  height  of  the  bank  will  vary  from  eighteen 
to  thirty  feet  above  the  bea  of  the  river. 

"  A  large  amount  of  rock  excavation  will  be  necessary  at  the  guard-lock,  and 
for  one  mile  below,  in  order  to  obtain  six  feet  depth  in  low  water  in  the  river; 
also  at  the  middle  lock  and  for  a  half  mile  below. 

"  On  the  flats  from  four  to  eight  feet  of  excavation  are  earth,  and  the  balance 
rock.  The  excavated  material  will  generally  be  used  in  the  embankment  and 
riprap  walls,  and  can  be  hauled  from  the  pit  directly  to  the  point  required,  and 
thus  save  the  expense  of  borrowing  the  material  from  other  points  to  form  the 
bank. 

"The  character  (>f  the  earth  in  the  adjoining  hills  or  banks  is  very  favorable 
for  forming  solid  and  water-tight  banks,  but  for  a  considerable  part  of  the  dis- 
tance the  rock  runs  so  high  on  the  hills  that  it  will  be  expensive  obtaining  the 
same,  and  for  this  reason  a  high  price  has  been  used  in  the  estimate. 

"There  is  probably  no  stone  on  this  side  of  the  river  that  will  answer  for 
face  stone  for  the  locks,  but  for  the  backing  and  vertical  wall  stone  can  mostly 
be  obtained  here,  and  perhaps  a  large  portion  of  the  excavated  rock  can  be  used 
for  this  purpose. 

"On  the  Illinois  or  east  side  of  the  river,  within  a  reasonable  distance  of  the 
work,  are  located  splendid  quarries  of  magnesium  and  other  limestone,  and 
which  can  be  delivered  on  the  ice  during  the  winter,  or  in  boats  during  the 
sammer.  ***** 

"  If  a  dam  were  built  across  the  river  at  Nashville,  raising  the  water  four  feet, 
tbe  most  of  the  rock  excavation  in  the  canal,  and  a  very  large  part  of  that  in 
the  channel  at  the  Upper  chain,  would  be  avoided,  and  the  cost  of  the  whole 
work  materially  reduced.  Such  a  dam  would,  however,  prevent  boats  from 
navigating  the  river,  and  compel  them  to  use  the  canal  even  when  the  water  in 
tbe  river  is  of  sufficient  depth  ;  it  is  therefore  inadmissible. 

"  The  annexed  estimates  for  the  canal  are  based  on  three  hundred  feet  width 
and  six  feet  depth  ;  but  it  will  be  seen  that  by  reducing  the  width  to  two  hun- 
dred feet,  where  the  excavation  of  earth  and  rock  occurs,  a  saving  of  two 
hundred  and  eighty  thousand  dollars  can  be  made.  This  reduction  would  occur 
ia  detached  portions,  where  the  canal  leaves  the  river,  and,  in  my  opinion, 
would  answer  every  purpose.  If  it  should  afterwards  be  considered  necessary, 
tbe  additional  one  hundred  feet  could  be  excavated  during  the  suspension  of 
Qavigation. 

"In  order  to  obtain  the  materials  for  embankment,  and  to  locate  a  good  line 
for  the  canal,  it  would  be  necessary  to  alter  in  several  places  the  Hue  of  the 
public  highway,  and  of  the  Keokuk  and  Fort  Madison  railroad.  The  total 
leugth  of  each  which  requires  alteration  is  about  three  miles,  and  the  cost  is 
embraced  in  the  annexed  estimates. 

*' There  are  several  small  streams  which  will  have  to  be  taken  in,  and  as  the 
river  guard  bank  must  be  carried  very  much  above  the  surface  of  the  water  in 
the  canal,  no  waste-weirs  can  be  constructed  at  these  points.  The  most  important 
of  these  streams  is  Price's  creek. 

"  If  they  in  time  of  freshets  bring  too  much  water,  it  will  have  to  be  passed 

off  in  sluices,  which  must  be  constructed  around  the  lift-locks. 

"The  cost  of  these  sluices  is  provided  for  in  these  estimates. 

•  ••••• 

22  w Vol.  ii 
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"TIME    RKQUIRED   TO   CONSTRLCT   THE   WORK. 


**  In  tbe  constraction  of  the  canal,  the  first  season  should  be  occupied  in  ex- 
<cavating  a  part  of  tbe  canal,  putting  in  the  bottom  of  the  outside  of  the  riprap 
wall  for  the  entire  length,  and  raising  it  from  ten  to  fifteen  feet  high.  This  can 
be  done,  and  allow  the  high  water  of  the  next  spring  to  overflow  it  and  do  no 
harm.  During  the  second  year  the  excavation  should  be  continued,  the  earth 
for  embankment  put  in,  and  the  outside  riprap  wall  completed.  The  third 
season  the  excavation  for  the  canal  should  be  finished,  the  inside  riprap  wall 
put  in,  and  the  remainder  of  the  bank  and  walls  completed. 

**  For  the  locks,  the  first  season  should  be  occupied  in  procuring,  preparing, 
and  delivering  materials  at  the  work.  The  second  season  the  coffer-dams  should 
be  put  in,  tbe  lock-pits  excavated,  the  foundations  prepared,  and  portions  of 
the  masonry  laid.  Duriug  the  third  year  the  masonry,  gates,  embankment,  and 
all  the  other  work  should  be  completed. 

'*  In  this  manner,  if  the  work  is  commenced  in  the  ensuing  summer,  the  whole 
can  be  completed  in  the  fall  of  1869,  or  in  about  two  and  a  half  years. 

"COST   OF    MAINTENANCE. 

♦  4c  «  '  «  Hi  * 

"  If  the  demands  of  commerce  shall  ever  require  a  double  set  of  lock?,  tbe 
proposed  ones  can  be  so  located  on  one  side  of  the  centre  as  to  have  sufficient 
room  for  the  construction  of  other  locks  by  their  side,  without  in  any  manner 
disturbing  the  outside  river  embankment  wall. 

"  In  the  prism  of  the  canal,  and  in  the  locks,  provision  is  made  for  a  depth  of 
nine  feet,  when  there  is  a  rise  of  three  feet  in  the  river,  in  order  that  boats  of 
eight  feet  draught  may  pass  through  the  canal. 

"  The  gates  are  to  be  of  wood,  properly  arched  on  the  upper  side,  and  strength- 
ened with  wrought-iron  braces  or  hog  chains  on  the  lower  side.  This,  it  i? 
believed,  will  answer  the  purpose  designed,  and  the  expense  will  be  much  le^s 
than  that  of  iron  gates.  It  is  proposed  to  hang  the  gates  on  the  suspenrion 
plan,  which  has  been  successfully  applied  to  the  locks  on  the  St.  Mary's  canal, 
between  Lakes  Huron  and  Superior.         *  *  *  * 

"Detailed  estimates  of  the  cost  of  all  the  works  are  hereto  annexed,  of  wbicL 
the  following  is  a  summary  : 

"  For  a  canal  300  feet  wide  and  six  feet  deep,  with  a  channel  at  Montrose  ?ix 
feet  deep — 

Cost  of  canal  embankment  and  walls $1,  717,  4S0 

Cost  of  lift-locks 371. 2G.3 

Cost  of  middle  lock 244, 910 

Cost  of  guard  lock 242, 822 

Total  cost  of  canal  and  lock 2,  576, 477 

Cost  of  channel  and  pier  at  Montrose 619, 1'w 

Total 3, 195, 632 

Add  contingencies  and  engineering 194, 36S 

Total  cost 3.390,000 


"For  a  canal  300  feet  wide, in  embankment,  and  200  feet  in  excavation,  and 
six  feet  deep,  with  a  channel  at  Montrose  six  feet  deep — 

Cost  of  canal  embankment  and  walls $li  454, 6S0 

Cost  of  lower  lift-lock 371,  265 
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Cost  of  middle  lift-lock $244,  910 

Cost  of  guard-lock 242,  822 

Total  cost  of  canal  and  locks 2,  313,  677 

Cost  of  channel  and  pier  at  Montrose 619, 155 

Total 2,  932,  832 

Add  contingencies  and  engineering 177,  168 

Total 3, 1 10,  000 

'*For  a  canal  300  feet  wide  and  five  feet  deep,  with  a  channel  at  Montrose  five 
feet  deep — 

Total  for  a  canal  six  feet  deep,  and  locks  as  above 82,  576,  477 

Deduct  difference  in  cost  for  five  feet 220,  000 

Y 

Cost  of  canal  and  locks 2,  356,  477 

Total  for  channel  and  pier  at  Montrose $619, 155 

Deduct  difference  in  cost  for  five  feet 157,  500 

Cost  of  channel  and  pier 46 1,  655 

Total 2,  818, 132 

Add  for  contingencies  and  engineering 171,  868 

Total  cost 2,  990,  000 

'*  For  a  canal  300  feet  wide  in  embankment,  200  feet  in  excavation,  and  five 
feet  deep,  with  a  channel  at  Montrose  five  feet  deep — 

Total  for  a  canal  six  feet  deep,  and  locks  as  above $2,  313,  677 

Deduct  difference  in  cost  for  five  feet 220,  000 

Cost  of  canal  and  locks 2,  093,  677 

Total  for  channel  and  pier  as  above $619, 155 

Deduct  difference  in  cost  for  five  feet 157,  500 

Cost  of  channel  and  pier 461,  655 

Total 2,  555,  332 

Add  for  contingencies  and  engineering 154,  668 

Totel  cost 2,  710,  000" 

The  board  have  already,  in  their  report  of  April  13, 1867,  made  known  to  the 
Chief  of  Engineers  their  views  in  regard  to  the  plan  and  location  of  the  improve- 
ment that  they  consider  the  best  adapted  to  accommodate  the  demands  of  com- 
merce, and  which  will  give  all,  or  at  least  the  most  important  advantages  of  any 
plan  that  has  been  considered,  and  with  considerably  less  expense  than  most  of 
liiem.  That  plan,  it  will  be  remembered,  is  essentially  the  same  as  that  recom- 
mended by  General  Wilson,  with  certain  modifications,  which  will  lessen  the 
cost  without  changing  the  character  of  the  improvement. 

The  following  is  a  detailed  estimate  of  the  cost  of  this  plan  : 
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Estimate  of  the  cost  of  constructing  7.6  miles  of  canal^from  NaskvUU  to  Keokuk^for  tks  im- 
ptovement  of  the  Des  Moines  rapids  of  the  Mississippi  river. 

For  a  canal  300  feet  wide  in  embankment  and  250  feet  in  excavation,  and  5  feet : 

Grubbing  and  clearing $3,0<i0  C^O 

limile  of  bailing  and  draining,  at  $30,000 45,CN.K)  0<) 

Itjl ,  440  cubic  yards  excavation  of  rock,  at  $2 322, 8d<)  (M 

315, 870  cubic  yards  excavation  of  earth,  at  40  cents 126, 34d  IMJ 

651, 500  cubic  yards  embankment,  at  50  cents 325, 750  (lO 

203, 500  cubic  yards  hauled  from  excavation,  at  25  cents 50, 875  (H» 

10,000  cubic  yards  lining,  at  60  cents 6,000  Do 

50, 000  cubic  yards  puddling,  at  25  cents 12,500  Wi 

88, 000  cubic  yards  loose  stone  in  riprap  wajl,  at  $1  50 132,  <K)0  0«J 

80, 000  cubic  yards  stone  hauled  from  excavation,  75  cents 60,  CKK)  W 

1,000  cubic  yards  slope  and  pavement  wall,  at  $2 2,000  00 

5,000  cubic  yards  vertical  wall  in  cement,  at  $5 25,  CKJO  on 

3, 000  cubic  yards  vertical  wall  laid  dry,  at  $4 12, 0»*0  0\> 

3  miles  changing  lines  of  railroad,  at  $8, 000 24, 000  (K» 

3  miles  changing  lines  of  public  roads,  at  $1,000 3,000  0(* 

1,150,353  (i» 


Estimate  of  the  cost  of  constructing  lower  lock  of  10}  feet  lift  with  walls  23  feet  high,  far  the 

improvement  of  the  Des  Moines, 

Grubbing  and  clearing $100  (.«> 

Bailing  and  draining 40,0(KI  00 

10,860  cubic  yards  excavation  of  rock,  at  $3 32,580  (K) 

1,000  cubic  yards  excavation  of  earth,  at  60  cents 600  U() 

45, 000  cubic  yards  embankment,  at  50  cents....' 22,500  0(i 

4, 000  cubic  yards  lining,  at  75  cents 3,000  00 

8, 000  cubic  yards  puddling,  at  30  cents 2,400  00 

1, 000  cubic  yards  slope  and  pavement  walls,  at  $2 2, 000  00 

900  cubic  yards  loose  stone,  at  $150 1,35(»  00 

4, 650  cubic  yards  vertical  in  hydraulic  cement,  at|6 27, 900  (K) 

450cubicyard8  vertical  laid  dry,  $4  50 2,0!25  tm 

9, 975  cubic  yards  masonry  in  lock  walls,  at  $13 129,675  1^' 

500  cubic  yards  masonry  in  lock  walls,  at  $6 3,000  CO 

73, 300  feet  board  measure  white  oak  timber  and  plank,  at  $1 7, 330  00 

50, 000  feet  white  pine,  at60cents 3,000  00 

72, 000  pounds  wrought  iron,  atlScents 12,760  00 

28, 450  pounds  cast  iron,  at  12  cents 3,414  W 

4,500  pounds  spikes  and  nails,  at  12  cents 540  00 

160  lineal  feet  snubbing  posts,  sulphur,  d:c.,  at  $1 160  00 

Sand  cement  for  irons  let  into  masonry 500  W 

Painting  upper  part  of  gates 100  Oi> 

1 30  lineal  /eet  superstructure  for  a  drawbridge,  at  $50 6, 500  Oi* 

Fixtures  for  opening  valves 1,000  Oi» 

House  for  lock  tender 1,500  00 

304, 134  (XI 


Estimate  of  the  cost  of  constructing  middle  lock  of  8  feet  lifi  for  the  improvement  of  the  Des 

Moines  rapids. 

Grubbing  and  clearing $300  (*> 

Bailing  and  draining 10,000  (M 

n.lOOcubicyardsexcavationof  rock,  at$2  50 42,750  W> 

19, 200  cubic  yards  excavation  of  earth,  at  50  cents 9,  GtHO  00 

12, 000  cubic  yards  embankment,  at  50  cents 6,000  (K* 

4, 000  cubic  yards  lining,  at  75  cents 3,00<>  («• 

8, 000  cubic  yards  puddUng,  at  30  cents 2,400  (m 

500  cubic  yards  slope  wall  and  pavement,  at  $2 1,000  iH* 

800  cubic  yards  loose  stone,  at$l  50 1,200  0*» 

2, 500  cubic  yards  vertical  wall  in  hydraulic  cement,  at  $6 15, 000  h> 

300  cubic  yards  vertical  wall  laid  dry,  at$450 1,350  W> 
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8,192  cubic  yards  masonry  inlock  wallb,  at$l3 $10G,476  00 

M>  cabic  yards  cement  masonry,  at  $6 1, 800  00 

64, 000  feet  board  measure  white-oak  timber  and  plank,  at  $100 6, 400  00 

42,(K)0feet  white  pine  timber  and  plank,  at  $60 2,520  00 

64,300  pounds  wrought  iron,  at  iH  cents 11,574  00 

27, 500  pounds  cast  iron,  at  12  cents 3,300  00 

4, 000  pounds  spikes  and  nails,  at  12  cents 480  00 

160  lineal  feet  snubbing  posts,  at$l 160  00 

Salphnr  and  sand  cement  for  irons  let  into  masonry 500  00 

Painting  upper  part  of  gates 100  00 

130  lineal  teet  superstructure  for  drawbridge,  at  $50 6, 500  00 

Fixtures  for  opening  and  closing  gates 1, 000  00 

House  for  lock  tender 1,500  00 

$234,930  00 


# 


Estimate  of  cost  of  constructing  guard-lock  of  9fut  lift,  tcith  5  feet  depth  of  water,  and  three 
feet  extra  walls,  18'  8'',  toithhead  ofllock  20'  8''  high,  for  the  improtement  of  the  Des  Moines 
rapids. 

Grubbingand  clearing $300  00 

Bailing  and  draining 13,500  00 

19,200  cubic  yards  excavation  of  earth,  at  50  cents 9,600  00 

17, 100  cubic  yards  excavation  of  rock,  at  $250 42,750  00 

11, 500  cubic  yards  embankment,  at  50  cents 5, 750  00 

4, 000  cubic  yards  lining,  at  75  cents 3;  000  00 

8, 000  cubic  yards  puddling,  at  30  cents 2,400  00 

800  cubic  yards  slope  and  pavement  walls,  at  $2 1 ,  600  00 

950  cubic  yards  loose  stone,  at$l  50 1,425  00 

1, 500  cubic  yards  vertical  wall  in  hydraulic  cement,  at  $6 9, 000  00 

400  cubic  yards  vertical  walllaid  dry,  at  $4  50 1,800  00 

7,598  cubic  yards  masonry,  at  $13 98,774  00 

400  cubic  yards  concrete  masonry,  at  $6 2,400  00 

73, 000  feet  board  measure  white-oak  timber  and  plank,  at  $100 7, 300  00 

9, 000  feet  white  pine  timber  and  plank,  at  $60 540  00 

62, 000  pounds  wrought  iron,  at  18  cents 11,160  00 

23, 900  pounds  cast  iron,  at  12  cents ^ 2  868  00 

4,000  pounds  spikes  and  nails,  at  12  cents 480  00 

160  lineal  feet  snubbing  posts,  at  $1 160  00 

Sulphur  and  sand  cement 500  00 

Painting  upper  part  of  gates 100  00 

130  linf^  feet  superstructure  for  drawbridge,  at  $50  .* 6,500  00 

Fixtures  for  opening  and  closing  gates 1,000  00 

House  for  lock  tender 1,500  00 

224,407  00 


Estimate  of  the  cost  of  excavating  a  channel  and  constructing  a  pier  at  the  Upper  cltain,  near 
Montrose  island,  for  the  improvement  of  the  Des  Moines  rapids. 

Excavating  a  channel  200  feet  wide  and  5  feet  deep : 

Bailing  and  draining,  including  coffer-dams $1 30, 000  00 

42,500  cubic  yards  excavation  of  rock,  at  $7 297, 500  00 

$427,500  00 

Constructing  pier  from  foot  of  island : 

Bailing  and  draining $10,000  00 

1,208  cubic  yards  masonry  in  pier,  at  $10 12,080  00 

350  cubic  yards  coping  in  pier,  at  $20 7,000  00 

11,600  pounds  wrought-iron  dowels  and  clamps,  at  15  cents. ..  1,  740  00 

^  putting  dowel  bolts  into  masonry,  at  $3 2,001  00 

^  putting  clamps  into  masonry,  at  $2 1,334  00 

Total  cost  of  channel  and  pier 34,155  00 

461,655  00 
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SUMMARY  OF  ESTIMATES. 

Cost  of  canal  $1, 150,  363  00 

Cost  of  lower  lock $304, 134  00 

Cost  of  middle  lock 234,  930  00 

Cost  of  guard-lock 224,407  00 

763,47100 

Cost  of  channel  and  pier  at  Montrose 461,  655  00 

2,  375, 479  00 
Contingencies  and  engineering 154, 521  00 

Total ., 2,530,000  00 


VIII. — Plan  and  position  of  a  canal  improvement  on  the  Illinois  side  of  the  river. 

Estimate  of  its  probable  cost. 

It  has  heen  proposed  to  make  a  canal  on  the  Illinois  side  of  the  river,  of  similar 
dimensions  to  the  one  recommended  hj  the  board.  As  this  plan  has  many  ad- 
vocates in  the  State  of  Illinois,  the  board  will  describe  it  and  make  an  estimate 
of  its  cost. 

Commencing  on  the  Iowa  side  at  Montrose,  an  improvement  ahonld  be  made 
for  passing  the  **  Upper  chain,"  after  which  there  is  good  navigation  as  £ir  as 
Nashville.  Whatever  may  be  the  plan  adopted  for  the  canal  improvement  od 
the  Iowa  side,  the  same  will  be  applicable  for  the  one  on  the  Illinois  side.  The 
board  will  therefore  assume  that  they  are  identical,  and  the  estimate  cost  of  this 
part  will  be  the  same  in  both  cases.  From  Nashville  following  the  river  channel, 
cross  over  to  the  Illinois  side,  and  commence  a  canal  in  the  deep  water  near 
Edmunds's  warehouse,  by  excavating  through  the  point  of  land  at  that  place, 
and  then  building  an  embankment  parallel  to  the  Illinois  shore  and  about  300 
feet  from  it,  ending  in  deep  water  just  below  the  Hamilton  ferry  dike.  An  in- 
terior embankment  to  be  built  from  the  bluffs  at  Cheney's  creek  to  the  same 
point  where  should  be  located  the  lower  or  outlet  lock.  The  canal  to  be  pro- 
vided with  two  lift-locks  and  one  guard-lock,  the  middlo-lock  about  two  miks 
above  the  lower  one,  the  guard-lock  at  the  head. 

All  the  details  as  to  size  and  general  arrangement  of  the  locks  and  the  »ize 
and  structure  of  the  embankment,  to  be  the  same  as  in  the  case  of  the  caual 
recommended  by  the  board. 

The  steamboat  channel  near  Nashville  strikes  directly  across  from  the  Iowa 
to  the  Illinois  side,  and  in  extreme  low  water  affords  less  than  two  and  one-half 
feet  depth.  This  difficulty  could  only  be  obviated  in  two  ways,  either  by  throw- 
ing a  dam  across  the  river  to  the  Iowa  shore  from  the  head  of  the  canal,  or  bj 
the  excavation  of  the  rock  from  the  bed  of  the  river. 

Though  the  former  plan  would  doubtless  be  the  most  economical,  the  fact  that 
it  would  destroy  the  navigation  in  the  river,  and  force  every  craft  into  the  canal 
in  all  stages,  must  prevent  its  application ;  and  a  channel  should  be  cut  from  the 
deep  water  on  the  Illinois  side  to  the  deep  water  channel  on  the  Iowa  side,  at 
least  300  feet  wide  and  five  feet  deep  in  extreme  low  water. 

The  following  is  the  estimated  cost  of  this  plan  of  improvement : 

For  a  canal  200  feet  wide  in  embankmentj  and  250  feet  in  ezcttvation,  and  Jite  feet  deep,  attud- 
ingfrom  Edmunds's  wareiiouse  to  the  Hamilton  ferry  dike^  with  an  excavated  cAanndtkreMg^ 
'*  Upper  chain  "  and  a  pier  from  Montrose  island  about  one  mile  long. 

Grabbing  and  clearlDgf $3,00i)  '^' 

Ji  miles  of  bailing  and  draining,  at  $30,000 45,(*HH»" 

243,000  cubic  yards  excavation  of  rock,  at  |t2 486,000  <i^ 


KKPORr  OF  THE  SECRETARY  OF  WAR  343 

32(>,  000  cubic  yards  excavation  of  earth,  at  40  cents $  1 2d,  000  00 

731,1100  cubic  yards  embankment,  at  50  cents 3(w,000  00 

205,000  cubic  yards  embankment  hauled  from  excavation,  at  25  cent« 51, 250  00 

12,iXJ0  cubic  yards  lininjir,  at  60  cents 7,200  00 

52,000  cubic  yards  puddling:,  at  25  cents 13,000  00 

]07.0<X)  cubic  yards  loose  stone  in  riprap  wall,  at  $1  50 IGO,  500  OO 

8(>,000  cubic  yards  loose  stone  in  riprap  wall,  hauled  from  excavation,  at 

75  cents 60,000  00 

],<HJ0  cubic  yards  slope  and  pavement  wall,  at  $2 2,000  00 

5,U0O  cubic  yards  vertical  wall  in  cement,  at  $5 25, 000  OO 

3,100  cubic  yards  vertical  walllald  dry,  at  $4 12,000  00 

Amount 1,358,450  00 

3  locks,  including  lock  sections,  (the  same  as  for  the  canal  on  the  Iowa  side)  763, 471  00 

Channel  and  pier  at  Upper  chain,  (the  same  as  for  the  canal  on  the  Iowa  side)  461, 655  00 

53,333  cubic  yards  rock  excavation  at  Nashville  crossing,  at  $10 533, 333  00 

Contingencies  and  engineering 154, 521  00 

Total 3,271,430  00 


Another  plan  of  canal  on  the  Illinois  side  has  been  considered  by  the  board, 
viz :  To  commence  at  the  Naiivoo  steamboat  landing,  with  an  embankment  in 
the  river ;  thence  continue  the  line  of  the  canal  along  the  low  ground  near  the 
water's  edge,  and  excavate  the  prism  until  a  point  below  **  Joe  Smith's  Mormon 
Hotel"  is  reached.  From  here  continue  the  line  by  building  an  embankment  in 
the  river  to  the  point  near  Edmunds's  warehouse,  where  the  canal  just  described 
begins,  and  the  rest  will  be  the  same  as  the  latter.  This  plan  will  require 
much  more  rock  excavation,  more  embankment,  higher  lock-walls  and  gates,  as 
four  more  feet  lift  will  have  to  be  added.  This  plan  has  no  advantages  not 
possessed  by  the  other,  and  as  it  requires  about  four  miles  more  of  canal  con- 
struction, would  involve  a  great  increase  in  cost.  In  fact,  it  has  positive  disad- 
vantages, and  will,  therefore,  not  be  further  noticed. 

IX. — Comparative  advantages  and  disadvantages  of  the  'plan  of  a  canal  on  the 
Iowa  side,  with  tliat  of  an  excavated  side  channel,  and  of  the  canal  on  the 
Illinois  side* 

The  board  having  described  the  various  plans  proposed  for  improving  the 
navigation  of  the  Des  Moines  rapids,  some  of  which  have  for  reasons  given 
been  rejected,  will  now  compare  the  plan  they  have  recommended  with  that  of 
the  excavated  side  channel,  and  then  with  that  of  the  canal  on  the  Illinois  side 
of  the  river,  both  in  regard  to  advantages  and  cost. 

The  plan  of  the  canal  from  Nashville  to  Keokuk  as  recommended  by  the 
board,  in  connection  with  an  excavated  channel  through  the  Upper  chain,  and  a 
low  dam  from  Montrose  island  to  the  Illinois  shore,  would,  it  is  believed,  afford 
all  the  advantages  to  commerce  and  navigation  which  could  be  obtained  at  any 
reasonable  cost,  or  by  means  of  any  improvement  yet  suggested,  and  would  be 
subject  to  no  disadvantages  that  would  be  obviated  by  any  other  plan : 

First.  It  would  overcome  certainly  and  entirely  all  the  difficulties  of  navigat- 
ing the  rapids.  There  is  no  doubt  in  regard  to  the  practical  result  that  will  be 
accomplished  by  its  execution. 

Second.  The  canal  will  give  five  feet  navigation  in  extreme  low  water,  and 
its  depth  in  all  stages  of  the  river  will  be  sufficient  to  pass  any  boats  that  the 
bars  in  the  river  would  permit  to  reach  it ;  and  if  at  any  future  time  the  river 
should  be  improved,  the  cost  of  increasing  the  depth  to  even  six  feet  would  not 
be  nearly  as  great,  with  this  plan,  as  with  that  of  the  excavated  side  channel. 

Third.  It  is  the  shortest  line  from  the  head  to  the  foot  of  the  rapids.  The 
river  channel  above  the  rapids  runs  close  to  the  Iowa  shore  near  Montrose,  and 
the  lower  lock  of  the  canal  will  be  located  in  the  deep  water  at  the  upper  end 
of  Keokuk,  affording  a  good  landing  place  for  boats  waiting  to  enter  the  lock. 
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Fourth.  It  would  not  in  the  sh'ghtest  degree  interfere  with  or  obstruct  the 
navigation  of  the  river,  either  in  high  or  low  water,  so  that  boats  and  rafts  pre- 
ferring to  do  BO  may  always  pass  outside  of  the  canal ;  the  only  necessity  that 
will  compel  the  use  of  the  canal  will  be  the  want  of  sufficient  depth  of  water  in 
the  open  river,  or  inability  to  stem  the  rapid  current. 

Fifth.  The  water  in  the  canal  being  slack,  boats  may  ascend  almost  as  quickly 
as  they  descend ;  the  current  will  no  longer  be  an  obstacle.  At  the  present  time 
it  takes  a  loaded  boat  of  considierable  power  five  hours  to  ascend  from  Keokuk 
to  Montrose  in  low  water,  and  almost  as  much  in  high  water.  Allowing  two 
hours  for  descending  in  low  water,  (they  have  to  run  very  carefully,)  will  make 
seven  hours  for  the  round  trip  in  low  water.  The  same  boats  in  the  canal  will 
make  in  descending,  running  time  1^  hours,  detention  at  the  locks  one  hour, 
making  2^  hours.  The  ascending  time  will  be  about  2^  hours.  Total  for  the 
round  trip  4|  hours.  Different  steamers  will  give  somewhat  different  results, 
but  it  is  believed  actual  experience  will  show  this  to  be  nearly  correct  A  tow- 
ing steamer,  with  heavily  loaded  barges  going  up,  would  be  proportionally  longer 
on  the  rapids. 

Sixth.  It  will  give  good  navigation  for  all  crafts  on  the  river.  It  can  be  run 
with  equal  facility,  up  or  down,  in  all  kinds  of  weather,  by  night  as  well  as  bj 
day,  and  will  be  perfectly  safe  at  all  times. 

Seventh.  It  is  believed  that  the  single  set  of  locks  will  be  sufficient  for  some 
years  to  accommodate  the  commerce  of  this  river,  but  they  can  be  so  located 
that  at  any  future  time,  in  case  it  should  become  desirable  or  necessary,  another 
set  of  locks  can  be  placed  beside  the  first.  A  double  set  of  locks  and  guard- 
locks  could,  without  difficulty,  pass  four  boats  per  hour,  either  up  or  down,  and 
double  that  number  if  half  were  going  in  one  direction  and  half  in  the  other. 

Eighth.  The  canal  will  affi)rd  a  capacious,  convenient,  and  safe  harbor  for 
steamboats  or  naval  vessels  during  the  winter.  This  is  merely  an  incidental 
advantage,  but  one  that  is  entitled  to  some  consideration  on  account  of  the 
pressing  want  of  such  a  harbor  for  boats  navigating  the  upper  Mississippi. 

Ninth.  It  would  afford  admirable  sites  for  dry-docks,  which  could  be  cod- 
stnicted  near  the  middle  locks  at  comparatively  little  cost. 

The  only  disadvantage  of  the  canal,  as  compared  with  the  shore  channel,that 
the  board  are  able  to  discover,  is  the  annual  cost  of  repairs  and  superintendence. 
There  would  be  little  else  than  the  lock-gates  to  be  kept  in  repair.  It  has  been 
estimated  that  repairs  and  superintendence  will  cost  $15,000  per  annum,  which 
is  less  than  one-third  the  interest  at  six  per  cent,  on  the  difference  of  cost  of  the 
two  plans.  The  embankment  and  lock- walls  may  be  considered  as  permanent 
structures. 

The  side  channel  will  to  some  extent  interfere  and  obstruct  the  navigation  of 
the  river.  The  embankment  being  built  up  to  Montrose  island,  and  the  channel 
of  the  river  being  between  the  island  and  the  Iowa  shore,  it  will  be  neceesary 
for  all  rafts  or  boats,  as  soon  as  the  water  attains  a  stage  low  enough  to  prevent 
their  passing  the  Upper  chain,  between  the  Illinois  shore  and  Montrose  island, 
to  go  through  the  side  channel.  In  other  words,  the  natural  channel  of  the 
river  is  obstructed  as  soon  as  the  Upper  chain  becomes  an  obstruction,  and  boats 
would  be  compelled  to  pass  through  the  side  channel,  whether  thev  desired  to 
do  BO  or  not.  If  they  should  wish  to  land  on  the  Illinois  side,  between  the 
head  and  foot  of  the  rapids,  they  could  do  it  only  by  following  the  old  route  on  the 
Illinois  side,  all  the  way — ^an  impossibility  with  some  steamers  in  low  water.  The 
side  channel,  being  only  200  feet  wide,  will  not  afford  as  good  navigation 
as  the  canal,  which  will  for  the  most  part  be  300  feet  wide. 

It  would  not  overcome  all  the  difficulties  of  navigation,  for  one  of  those  diffi- 
culties consists  in  a  very  rapid  current  which  ascending  boats  have  to  stem.  It 
would  still  be  the  case  with  this  improvement. 
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It  will  require  a  longer  time  for  a  boat  to  ascend  in  tbe  side  channel  than  in 
the  canal,  but  less  to  descend.  The  difference  for  the  roand  trip  would  be 
greatij  in  &vor  of  the  canal. 

The  side  channel  will  not  afford  a  safe,  commodious,  and  capacious  harbor  for 
boats  in  the  winter,  and  will  not  afford  advantageous  sites  for  dry  docks. 

Without  reference  to  the  cost  of  the  two  plans,  the  board  are  of  the  opinion 
that  the  canal  plan  is  preferable  to  the  proposed  side  channel. 

The  estimated  cost  of  the  canal,  300  feet  wide  in  embankment  and 
250  feet  wide  in  excavation,  and  five  feet  deep,  is $2,  530,  000 

The  estimated  cost  of  the  side-channel  improvement,  200  feet  wide, 
five  feet  deep,  is 3,  317,  874 

Difference  in  favor  of  the  canal  is 787,  874 


From  this  it  will  be  seen  that  that  the  canal  plan  has  the  additional  advantage 
of  economy.  The  plan  of  the  proposed  side  channel  cannot  therefore  be  recom- 
mended by  the  board. 

Comparison  of  the  plan  proposed  hy  the  board  with  the  plan  of  a  canal  on  the 
lUinois  aide,  beginning  at  Edmund^a  warehouse  and  ending  at  Hamilton, 
with  the  natural  channel  improved  at  the  Upper  chain,  in  the  same  manner  in 
each  rase. 

The  board  at  their  second  meeting  had  laid  befpre  them  by  General  Wilson 
several  communications  on  the  subject  of  the  improvement  of  the  rapids,  two  of 
which  were  written  by  Mr.  G.  Edmunds,  jr.,  of  Illinois ;  one  addressed  to  "Gen- 
eral  Warren,  and  other  topographical  engineers,"  which  had  previously  been 
received  and  considered,  and  bearing  the  date  of  April  15,  1867 ;  the  other 
addressed  to  the  Secretary  of  War,  dated  Sonora,  Illinois,  May  31,  1867. 

The  purport  of  these  communications  is  to  show  the  benefits  to  be  obtained 
by  locating  a  canal  improvement  on  the  Illinois  side  of  the  river,  instead  of  on 
the  Iowa  side,  "  having  reference  to  cost  of  construction,  advantages  to  naviga- 
tion, and  the  general  improvement  of  'the  country."     In  regard  to  the  location 

of  the  work  on  the  Illinois  side,  Mr.  Edmunds  says : 

•  •  •  •  •  # 

"  I  have  come  to  the  conclusion  that  the  work  proposed  by  the  government, 
to  wit,  the  construction  of  a  canal  for  the  purpose  of  navigation,  can  be  done  on 
this  side  (meaning  the  Illinois  side)  of  the  river  at  very  much  less  expense  than 
on  the  other  side,  and  the  advantages  to  navigation  would  be  the  same,  and 
hydraulic  power  would  be  created  which  will  not  be  excelled  in  this  country. 

'*  The  cost  of  construction  will,  in  mj  opinion,  be  at  least  $500,000  less  on 
this  side  of  the  river  than  on  the  other.  The  construction  of  the  work  will  not 
in  the  least  interfere  with  the  navigation  of  the  present  channel  of  the  river, 
with  keel  or  steamboat  channel,  during  its  construction,  or  after  its  comple- 

•*The  wall  to  be  built  in  the  river  would  be  on  the  west  side  of  French 
channel  and  east  of  the  present  steamboat  channel,  and  there  would  be  sufficient 
depth  o/  water  to  enter  the  canal  with,  from  the  pool  above,  without  any  exca- 
vation of  rock  whatever. 

''A  temporary  dam  can  be  thrown  from  the  shore  to  the  outer  wall  of  the  canal, 
and  the  rock  and  earth  transported  by  rail  from  the  quarries  and  clay  banks  to 
the  wall ;  and  as  the  wall  progresses  down  the  river,  would  exclude  the  water 
from  the  canal,  so  that  any  unevenness  of  its  bottom  from  rock  or  projecting 
points  could  be  as  easily  removed  as  upon  the  shore. 

''The  dimension  rock  for  the  locks  could  be  transported  directly  from  the 
quarries,  immediately  upon  the  bank  of  the  river,  to  the  locks  without  handling, 
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while,  if  the  canal  is  constructed  on  the  Iowa  side,  the  dimension  rock  muK  all 
be  transported  from  this  side,  at  largely  more  expense  than  required  for  the 
work  on  this  side.  The  locks  would  cost  no  more  jon  this  side  than  on  the 
other,  the  great  difference  being  in  the  expense  of  transportation  and  the  facilities 
of  handling.  There  would  probably  be  no  necessity  of  excavation  below  the 
middle  lock  to  enable  boats  drawing  five  feet  water  to  pass. 

*<  The  length  of  the  canal  will  be  substantially  the  same  on  either  side,  between 
seven  and  a  quarter  and  seven  and  a  half  miles.  *  *  *  'Po  enter  the 
canal  at  Nashville  will  require  a  large  amount  of  rock  excavation,  while  none 
will  be  required  on  this  side.  The  construction  of  the  canal  on  this  side  will 
not  interfere  in  any  degree  with  any  other  public  work,  while  its  constniction 
on  the  other  side  will  require  considerable  outlay  in  changing  the  Keokuk  and 
Mount  Pleasant  railroad. 

"  The  canal  on  this  side  could  as  easily  be  five  hundred  as  three  hundred  feot 
in  width,  and  would  necessarily  furnish  additional  facilities  for  navigation,  pass- 
ing and  repassing  of  boats,  &c.  It  would  furnish  an  inexhaustible  supply  of 
water  for  hydraulic  purposes,  which  would  not  interfere  with  the  asefniness  of 
the  canal  for  purposes  of  navigation.  ^  *  *  The  construction  of  this  canal 
presents  precisely  this  position.  If  made  in  Iowa,  navigation  is  to  be  benefited. 
If  in  Illinois,  navigation  is  to  be  equally  benefited,  and  the  great  manufac- 
turing interests  of  the  country  advanced.  ♦  *  *  Should  it  be  found  that 
the  work  can  be  constructed  on  this  side  at  the  same  expense,  and  will  be  of 
equal  advantage  to  navigation,  the  canal  should  be  located  here." 

In  his  letter  to  the  Hon.  Secretary  of  War,  Mr.  Edmunds  says  :  '*  There  is  now 
a  company  chartered  in  this  State  for  the  purpose  of  doing  the  work ;  that 
company  will  at  any  time  undertake  to  do  the  work  on  this  (Illinois)  side  of  the 
river  for  $250,000  less  than  it  can  be  done  in  Iowa,  and  give  ample  security  to 
the  government  for  performance  on  their  part,  and  to  produce  the  desired  depth 
of  water  in  the  canal." 

The  board  have  given  their  close  attention  to  the  project  of  a  canal  on  the 
Illinois  side  of  the  river,  and,  having  carefully  examined  the  maps  and  profiles 
of  General  Wilson's  survey,  have  made  an  estimate  of  the  probable  cost  of  the 
work ;  (this  estimate  has  already  been  given.)  This  canal  and  the  one  recom- 
mended by  the  board  are  assumed  to  have  the  same  dimensions  in  every  respect, 
and  to  give  the  same  depth. 

The  arguments  of  Mr.  Edmunds  in  favor  of  the  location  of  the  work  on  the 
Illinois  side  will  now  be  considered. 

The  board  are  unanimously  of  the  opinion  that  Mr.  Edmunds  errs  when  he 
sa}  s  the  work  can  be  done  at  less  expense  on  the  Illinois  side  than  on  the  Iowa 
side.  The  estimated  cost  of  the  two  works  has  already  been  given.  A  comparison 
of  those  estimates  will  show  a  difference  of  $741,430  in  favor  of  the  Iowa  side. 
He  asserts  that  it  will  cost  less  by  so  many  dollars,  but  he  does  not  give  suffi- 
cient data  by  which  others  may  test  the  accuracy  of  his  conclusions. 

The  board  would  respectfully  call  the  attention  of  the  Chief  of  Engineera  to 
their  estimates  for  comparison  in  regard  to  cost. 

Again  he  errs  when  he  says  the  advantages  to  navigation  would  be  the  same 
in  both  cases. 

The  fact  that  the  canal  on  the  Illinois  side  necessitates  the  crossing  of  the 
river  twice  to  pass  the  rapids  is  sufficient  evidence  of  itself  that  it  has  not  the 
same  advantages  as  the  canal  on  the  Iowa  side.  But  when  it  is  considered  that 
one  crossing  has  to  be  made  near  Nashville,  where,  during  the  low  water  of 
1864,  as  has  been  already  stated,  there  was  only  little  more  than  two  feet  depth, 
what  then  would  be  the  use  of  five  feet  in  the  canal  ? 

It  should  be  remembered  that  it  will  become  necessary  to  cut  a  channel  in 
the  river  bed  of  at  least  the  same  width  and  depth  of  the  canal,  and  in  a  direc- 
tion almost  perpendicular  to  the  thread  of  the  current.    Such  a  channel  would 
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be  not  only  dangerous  of  dark  nights,  but  in  stormy  and  foggy  weather  would 
be  almost  impassable. 

The  board  are  of  the  opinion  that  the  advantages  to  navigation  of  the  two 
plans  arQ  by  no  means  the  same  in  both  cases,  and  that  the  one  on  the  Iowa  side 
is  preferable  in  all  respects. 

The  board  agree  with  Mr.  Edmunds  in  regard  to  the  fact  that  a  great  hy- 
dranlic  power  can  be  developed  equal  in  botli  cases ;  that  the  Illinois  side  is 
preferable  to  the  Iowa  side  for  its  development,  the  low  ground  in  the  vicinity 
of  the  lower  lock  a£fbrding  ample  room  for  the  erection  of  mills  for  using  this 
hydraulic  power. 

The  board  have  no  hesitancy  in  saying,  if  the  object  of  this  improvement  is 
to  develop  a  great  water  power,  that  the  Illinois  side  is  the  one  that  should  be 
selected  for  that  purpose ;  but  if  this  is  ihe  primary  object  for  their  considera- 
tion, or  if  it  even  enters  as  an  important  element  in  the  solution  of  the  problem, 
the  board  have  mistaken  the  object  of  their  mission. 

In  the  order  convening  the  board  the  subject  of  the  improvement  of  the  navi- 
gation '*  has  been  committed  to  it."  Nothing  is  said  about  the  development  of 
water  power. 

The  questions  before  the  board  are  of  a  national  character,  and  the  work 
proposed  a  national  work ;  the  development  of  local  interests  has,  therefore,  not 
been  considered. 

Mr.  Edmunds  states  that  ''  the  construction  of  this  canal  presents  precisely 
this  position  :  if  made  in  Iowa,  navigation  only  is  to  be  benefited ;  if  in  Illi- 
nois, navigation  is  to  be  equally  benefited,  and  the  great  manufacturing  inter- 
ests of  the  country  materially  advanced.'* 

This  statement  does  not  present  the  case  correctly. 

Ist.  It  does  not  follow  that  ''if^'made  in  Iowa,  navigation  only  is  to  be  bene- 
fited." If  the  government  should  think  proper  to  connect  hydraulic  power 
with  the  canal,  it  can  be  done  on  the  Iowa  side,  although  not  so  advantageously 
or  cheaply  to  the  private  parties  who  might  be  interested,  yet  with  the  same 
general  results  to  the  government  and  the  country,  only  that  the  works  would 
be  in  Iowa  instead  of  Illinois. 

2d.  Navigation  is  not  to  be  equally  benefited  by  the  location  of  the  canal  on 
either  side,  for  the  reason  that  a  better  and  more  convenient  navigation  for  the 
public  will  be  obtained  by  its  construction  on  the  Iowa  side,  and  because  two 
unnecessary  crossings  of  the  river  will  thereby  be  saved  to  the  craft  navigating 
the  stream  for  all  time. 

He  errs  again  when  he  says  the  construction  of  the  work  will  not  in  the 
least  interfere  with  the  navigation  of  the  present  channel  of  the  river.  By 
referring  to  the  map  of  the  rapids  submitted  herewith  it  will  be  seen  that  the 
steamboat  channel  from  Waggoner's  warehouse  to  <*Montebello  crossing" 
runs  close  to  the  Illinois  shore.  If  the  canal  should  be  made  three  hundred 
feet  wide  a  part  of  the  exterior  embankment  must  be  built  in  the  channel  itself, 
and,  consequently,  will  make  it  narrower,  and  hence  it  will  interfere  with  the 
present  steamboat  channel.  But  he  says,  in  another  part  of  his  communication, 
as  one  of  the  advantages  in  favor  of  the  Illinois  side,  that  "  the  canal  can  as 
easily  be  five  hundred  feet  wide  as  three  hundred  feet."  If,  then,  the  canal  is 
made  five  hundred  feet  wide,  it  will  throw  the  embankment  beyond  the  present 
steamboat  channel,  taking  it  into  the  canal,  thereby  destroying  entirely  the 
navigation  of  the  steamboat  channel  in  low  water.  The  fact  is,  a  canal  five 
hundred  feet  wide  on  the  Iowa  side  would  interfere  less  with  the  navigation  of 
the  river  than  one  of  the  same  width  on  the  Illinois  side,  both  during  the  process 
of  construction  and  after  completion. 

The  manner  of  building  the  embankment  down  stream,  with  a  temporary  dam 
at  the  head,  so  as  to  exclude  the  water  after  a  certain  distance  has  been  attained, 
as  proposed  by  him,  is  equally  practicable  on  the  Iowa  side. 
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The  statement  made  in  Mr.  Edmunds's  paper  referring  to  the  supposed  quarry 
advantages  on  the  Illinois  side  conveys  an  erroneous  impression,  for  if  it  even 
be  assumed  that  all  the  stone  for  the  locks  could  only  be  procured  from  the 
quarries  of  Mr.  Edmunds  on  that  side,  the  stone  would  still  have  to  be  boated 
from  the  quarries  to  the  locks  on  either  side  of  the  river. 

The  difference  in  cost  of  transporting  stone  from  the  said  quarries  on  the  Illi- 
nois side  could  only  be  such  as  would  appertain  to  the  necessity  of  obliqudj 
crossing  the  river,  instead  of  running  only  up  or  down  the  stream,  which  could 
not  be  a  material  item. 

It  is  known,  however,  that  there  is  a  quarry  of  stone  of  similar  general  char- 
acter to  that  in  Mr.  Edmunds's  quarry,  on  Price's  creek,  on  the  Iowa  side,  which 
may  furnish  good  material  for  the  locks. 

He  states  that  there  would  probably  be  no  necessity  for  excavation  below  the 
middle  lock.  This  will  depend  altogether  on  the  location  and  liffc  of  the  locks. 
The  Illinois  side  has  no  advantage  over  the  Iowa  side  in  this  respect. 

The  length  of  the  canal  on  each  side  is  very  nearly  the  same,  but  the  differ- 
ence ;s  in  favor  of  the  Iowa  side,  being  a  little  more  than  one  thousand  feet 
shorter. 

There  will  be  some  rock  excavation  necessary  in  order  to  enter  the  canal  at 
Nashville,  but  it  will  be  an  insignificant  matter  in  comparison  with  excavating  a 
channel  at ''  Nashville  crossing,"  in  order  to  reach  the  head  of  the  canal  on  the 
Illinois  side. 

The  construction  of  the  work  on  the  Iowa  side,  it  is  true,  will  necessitate  the 
changing  of  the  location  of  the  Keukuk  and  Mount  Pleasant  railroad  and  the 
public  road  in  several  places,  for  short  distances,  making,  in  all,  about  three 
miles.     This  item,  however,  is  included  in  the  estimates. 

The  supply  of  water  for  hydraulic  purposes,  if  that  is  an  important  consider- 
ation, will  DC  no  greater  on  the  Illinois  side  than  on  the  Iowa  side. 

The  proposition  of  Judge  Edmunds,  to  build  the  work  on  the  Illinois  side  for 
less  than  it  can  be  done  on  the  lo^a  side,  is  no  argument  in  its  favor.  If  the 
work  is  to  be  let  in  that  manner,  viz.,  to  the  parties  who  will  build  it  the  cheap- 
est, choosing  their  own  location,  there  will  doubtless  be  found  those  on  the  Iowa 
side  who  will  offer  quite  as  favorable  terms  to  the  government. 

The  items  tliat  make  the  difference  in  cost  are,  the  greater  length  of  the  canal 
on  the  Illinois  side  by  1,056  feet;  the  extra  interior  embankment  from  Cheney's 
creek  to  the  outlet  lock ;  the  embankment  along  part  of  the  canal  being  in  deep 
water,  and  the  excavation  of  a  channel  in  the  river  at  Nashville  crossing. 

For  the  foregoing  reasons,  the  board  are  unanimous  in  their  opinion  that  the 
Iowa  side  is  preferable  to  the  Illinois  side  for  the  location  of  a  canal  designed 
for  the  improvement  of  the  navigation  of  the  Mississippi  river  at  the  Des  Moines 
rapids,  "  having  reference  to  expense  of  construction  and  advantages  to  naviga- 
tion." IIow  far  either  would  have  the  advantage  in  regard  to  the  improvement 
of  the  country  has  not  been  investigated  by  the  board.  The  subject,  as  pre- 
sented to  them,  was  understood  to  be  the  improvement  of  the  navigation  of  the 
river. 

livermork's  improved  chute. 

The  plan  and  model  of  an  improved  chute  for  rivers,  and  as  a  substitute  for 
canal  locks,  together  with  a  model  of  the  same,  having  been  submitted  to  this 
board,  accompanied  with  the  able  report  and  description  of  Alonzo  Livermore, 
civil  engineer,  its  inventor  and  patentee,  we  have  examined  with  care.  The  plan 
and  model  were  further  explained  by  Mr.  Roberts,  one  of  the  board,  who  had 
previously  examined  them  in  company  with  Mr.  Livermore. 

The  piimary  object  of  this  invention  is  to  secure  a  slack- water  and  chute  navi- 
gation by  the  expenditure  of  a  greatly  reduced  quantity  of  water,  compared 
with  the  quantity  required  to  maintain  a  navigation  through  a  plain,  anoh- 


BEPOBT  OF  THE  SECRETARY  OF  WAR.         349 

stracted  chute»  hy  the  introduction  of  cross  bottom  walls  and  side  walls,  with 
lips  at  intervals,  so  arranged  as  to  divide  the  fall  into  small  lifts,  and  create  re- 
action and  retardation  of  the  whole  current. 

It  is  not  deemed  necessary  in  this  place  to  enter  into  an  elaborate  description 
of  the  plan  or  to  embody  the  calculations,  views,  and  conclusions  of  the  inventor. 
The  plan  appears  to  have  merit,  and  may,  perhaps,  be  made  practically  avail- 
able elsewhere,  especially  on  streams  having  a  limited  supply  of  water ;  but  its 
application  cannot  be  recommended  for  the  improvement  of  the  Des  Aioines 
rapids. 

If  a  plain,  open  chute,  in  preference  to  locks,  should  be  deemed  advisable  at 
these  rapids,  it  is  believed  that  there  is  always  water  enough  in  this  part  of  the 
Mississippi  to  maintain  navigation  in  such  a  chute  more  than  equal  to  the  depth 
on  the  shoals  above  and  below  the  rapids ;  and  while  the  plan  of  Mr.  Livermore 
might  work  well  in  practice  on  a  comparatively  small  scale  or  in  a  narrow  chan- 
nel, it  contains  elements  which  have  not  yet  been  accurately  determined  for  a 
very  wide  channel.  It  has  not  yet  been  tested  on  a  large  scale,  although  it  ap- 
pears to  answer  in  the  model. 

brunot's  improved  float  gate  for  sluices  in  dams,  etc. 

A  working  model  of  this  gate  was  exhibited  to  the  board,  and  its  mode  of 
operation  shown  by  Mr.  Roberts,  one  of  the  board.  It  is  designed  especially  to 
act  as  a  movable  dam,  as  a  regular  and  convenient  sluice-gate  on  a  large  scale. 
It  consists  of  a  hallow  water-tight  gate,  of  wood  or  iron,  held  by  a  hinge  extend- 
ing across  the  sluice-way  or  opening  in  a  dam,  with  side-valve  gates  above  and 
below  the  gate  for  edmitting  and  discharging  water  from  the  upper  level  into  a 
recess  under  the  gate,  which,  when  the  upper  valve  is  open  and  the  lower  valve 
closed,  has  the  pressure  due  to  the  difference  of  level.  The  hollow  gate  having 
considerable  flotative  power,  correspondent  with  its  dimensions,  remains  up  in 
an  inclined  positiDu,  forming  a  dam,  over  which  the  water  may  flow.  When  it 
is  desired  to  lower  the  gate  to  its  horizontal  position,  water  is  let  into  the  gate 
itself  by  another  valve,  which  immediately  descends  by  its  own  weight,  leaving 
a  clear  sluice-way  for  the  water ;  for  the  sluice  in  a  dam  can  be  so  arranged  as 
to  be  in  part  self-acting,  by  means  of  an  open  vertical  pipe  on  one  end  in  the 
abutment,  having  its  mouth  level  with  the^  height  of  water  at  which  it  mi^  be 
deaired  to  allow  the  gate  to  fall.  When  the  pool  rises  to  that  height  the  water 
flows  down  the  pipe  and  fills  the  gate,  which  then  falls  to  its  horizontal  posi- 
tion, when  vessels,  rafts,  &c.,  may  pass  over  it. 

When  the  stream  falls  the  gate  is  raised  by  being  emptied,  the  water  run- 
ning into  the  lower  level,  and  the  emptying  valve  is  then  closed,  when  the  gate 
immediately  rises  to  its  inclined  position  and  again  becomes  a  dam,  over  which 
the  water  may  flow  without  depressing  it. 

This  gate  works  well  in  the  model,  and  it  may  be  worth  a  trial  on  a  large 
scale. 

Now  that  the  construction  of  very  large  locks  for  ships  and  steamboat  ca- 
nals is  becoming  more  general,  it  is  desirable  that  the  best  plans  for  the  con- 
struction and  working  of  large  gates  should  be  adopted,  and  it  mieht  be  eco- 
nomical for  the  government  to  institute  a  thorough  investigation  of  the  merits 
of  different  methods  of  making  and  operating  very  large  locks  or  sluice-gates. 

It  is  not  deemed  strictly  within  the  province  of  the  board  to  offer  any  formal 
recommendation  on  this  subject,  but  it  seems  proper  thus  briefly  to  bring  it  to 
the  notice  of  the  department  for  consideration. 

For  locks  eighty  feet  wide,  having  lifts  of  ten  or  twelve  feet,  the  ordinary 
mitre  gates  would  be  about  forty-three  feet  long  by  twenty-four  to  twenty- six 
feet  high,  forming  a  large  structure,  which  should  be  strong  enough  to  sus- 
tain the  pressure  of  twelve  feet  head  on  a  width  of  over  forty  feet.  These  may 
be  built  of  either  wood  or  iron — wooden  gates  being  much  cheaper  in  first  cost. 


350         REPORT  OF  THE  SECRETARY  OP  WAR. 

It  is  possible  that  hollow  water-tigbt  wooden  or  iron  mitre  gates  may  be  ad- 
vantageously substituted  for  the  solid  gate,  and  that  the  ordinary  plan  of  filling 
and  emptying  large  locks  may  be  advisable. 

In  case  of  the  construction  of  large  locks  at  the  Des  Moines  rapids  it  might  serre 
a  useful  purpose  to  authorize  the  engineer  in  charge  to  thoroughly  investigate 
this  matter  by  experiment,  if  necessary,  on  some  sufficient  scale,  to  obtain  good 
practical  results.  The  cost  of  this  would  be  quite  trifling  and  insignificant  com? 
pared  with  the  possible  advantage  which  might  accrue  to  the  public. 

As  there  is  always  a  large  surplus  of  water  for  canal  purposes,  it  appears  to 
be  a  favorable  place  for  testing  plans  for  rapidly  filling  and  emptying  large  locks 
by  the  power  of  the  water  itself.  It  is  possible  that  a  safe,  convenient,  and  re- 
liable arrangement  may  be  devised  which  would  dispense  with  half  of  the  men 
needed  to  work  large  gates  on  the  old  plan. 

The  following  is  a  tabular  statement  of  the  estimated  cost  of  each  plan  of 
improvement  herein  discussed : 

Ipt.  Improvement  of  the  natural  channel  by  excavation  : 

200  feet  wide  and  4feetdeep $2,  647,  785 

300  feet  wide  and  4  feet  deep 3,  648, 362 

200  feet  wide  and  5feet  deep 3,  504. 182 

300  feet  wide  and  5  feet  deep 5,  034,  350 

2d.  The  plan  of  dams  entirely  across  the  river,  locks  and  chutes       2,  460,  091 

3d.  Plan  proposed  by  Mr.  Edmunds,  viz  :  a  sluice  navigation 
entirely 1,  9.2G,  720 

4th.  Plan  of  an  excavated  side  channel  on  the  Iowa  side : 

200  feet  wide  and  4  feetdeep 2.  752, 933 

300  feet  wide  and  4feet  deep 3,  503, 910 

200  feet  wide  and  5  feet  deep 3,  317, 874 

300  feet  wide  and  5  feet  deep 4,  661, 910 

5th.  Plan  of  canal  on  the  Iowa  side  from  Nashville  to  Keokuk,  300  feet 
wide  in  embankment,  and  250  feet  wide  in  excavation,  and  5  feet  deep,  in  con- 
nection with  channel  and  pier  at  Upper  chain,  82,530,000. 

6th.  Plan  of  a  canal  on  the  Illinois  side  from  Edmunds's  warehouse  to  the 
Hamilton  Ferry  dike,  300  feet  wide  in  embankment,  and  250  feet  wide  in  ex- 
cavation, and  5  feet  deep,  in  connection  with  channels  and  pier  at  Upper  chain, 
and  excavated  channel  at  Nashville  crossing,  $3,271,430. 

A  general  plan  and  profile  of  the  rapids,  embracing  a  plan  of  the  canal  and 
locks  proposed  under  the  direction  of  Brevet  Major  General  J.  H.  Wilson,  arc 
submitted  herewith  to  the  Chief  of  Engineers. 

The  board  having  already  submitted  their  conclusions,  based  upon  the  facts 
set  forth  herein,  append  hereto  the  same,  for  the  purpose  of  completing  this 
record  as  follows : 

The  board  of  engineers,  convened  by  Engineer  Orders  Nos.  IS  and  20,  March 
22,  and  March  26,  1867,  having  met  at  Keokuk,  Iowa,  on  the  I5th  of  April, 
and  adjourned  to  this  place  on  the  30th  of  April,  beg  leave  to  submit  the  fol- 
lowing conclusions  and  recommendations  in  regard  to  the  improvement  of  the 
Des  Moines  rapids  of  the  Mississppi  river  : 

1st.  After  a  careful  examination  and  consideration  of  all  the  plans,  profiles, 
and  river  soundings,  and  of  the  calculations  and  views  of  the  engineer  and  bis 
assistant,  an  inspection  of  the  ground  on  both  sides  of  the  river  from  a  point 
above  Montrose  and  Nauvoo  to  a  point  opposite  the  mouth  of  the  Des  Moines 
river,  in  the  town  of  Warsaw,  and  a  study  of  all  the  plans  proposed,  it  is  the 
unanimous  opinion  of  this  board  that  the  general  plan  of  a  canal  and  locks  sub- 
mitted to  the  engineer  department  hy  Brevet  Major  General  J.  H.  Wilson, 
dated  January  1,  1867,  and  approved  by  Brevet  Major  General  A.  A.  Unm- 
phreys.  Chief  of  Engineers  United  States  army,  in  his  report  of  Februaiy  5, 
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18G7,  to  the  Secretary  of  War,  is  the  best  for  permanently  improving  the  navi- 
gation of  the  Des  Moines  rapids  of  the  Mississippi  riv^r,  namely,  a  canal  along 
the  Iowa  shore  from  a  point  near  the  present  site  of  the  Keokuk  indicator,  at 
the  city  of  Keokuk,  to  a  point  just  below  the  village  of  Nashville,  seven  and  six- 
tenths  miles  long. 

2d.  That,  taking  the  gauge  of  extreme  low  water  at  or  near  Montrose  as  a 
guide,  the  canal  bottom  at  the  upper  end  of  the  proposed  canal  at  Nashville 
and  the  level  of  the  top  of  the  mitre  sills  at  the  guard-lock  should  be  fixed  at 
five  feet  below  such  low  water  at  the  guard-lock,  and  that  the  lower  mitre  sill 
of  the  outlet  lock  at  Keokuk  be  fixed  at  five  feet  below  the  low  water  of  1S64 
at  that  point,  as  referred  to  in  the  alternate  suggested  in  General  Wilson's  re- 
port. 

That  the  canal,  and  the  middle  and  lower  locks,  be  arranged  for  eight  feet 
depth  of  water  when  the  river  rises  three  feet  above  extreme  low  water. 

That  the  size  of  the  lock  chambers  shall  remain  as  given  in  General  Wilson's 
report,  namely,  350  feet  between  the  quoins  and  80  feet  wide  at  top. 

That  the  thickness  of  the  lock  walls  as  planned  is  abundant  for  any  pressure 
that  can  come  against  them ;  and  it  is  suggested  that,  in  the  final  arrangement 
of  the  details,  the  engineer  in  charge  should  be  authorized  to  make  such  reduc- 
tion in  thickness  for  economy  as  he  may  deem  safe. 

That  the  reverse  gates  proposed  at  the  outlet  lock  are  unnecessary,  and  may 
be  economically  dispensed  with. 

3d.  That  the  final  width  of  the  canal  be  established  at  not  less  than  300  feet 
throughout,  both  in  excavation  and  embankment,  but  in  excavation  at  the  time 
of  construction  it  may  be  reduced  to  250  feet  without  material  disadvantage. 

That  the  top  of  the  embankment  be  fixed  at  two  feet  above  the  flow  of  1851, 
at  ten  feet  width,  with  side  slopes  not  less  than  one  and  one-fourth  and  not 
more  than  one  and  a  half  base  to  one  vertical,  as  the  judgment  of  the  engi- 
neer may  determine. 

That,  if  it  be  found  economical  in  the  progress  of  the  work,  the  thickness  of 
the  ripraps  may  be  reduced  from  the  thickness  suggested  in  the  plan  submitted 
by  General  Wilson,  provided  that  it  be  not  less  than  two  feet,  and  that  the 
ripraps  or  slope  wall  on  the  canal  side  of  the  embankment  be  jaised  only  to 
the  height  of  twelve  feet  above  canal  bottom,  or  four  feet  above  the  highest 
water  in  the  canal,  and  that  the  residue  of  the  inside  slope  and  the  top  of  the 
embankment,  being  above  all  floods,  be  sowed  with  grass  or  sodded,  or  covered 
with  a  thin  coating  of  stone,  as  the  engineer  in  charge  may  determine. 

4th.  In  the  report  of  General  Wilson  respecting  the  improvement  of  channel 
above  Nashville,  provision  is  made  fur  the  excavation  of  a  considerable  quantity 
of  rock  under  water. 

It  is  recommended  that  the  engineer  in  charge  be  authorized  carefully  to 
investigate  this  part  of  the  stream  with  a  view  to  an  artificial  increase  of  the 
depth  of  water  above  the  guard-lock,  and  with  a  view,  also,  of  dispensing  with 
such  portion  of  said  rock  excavation  under  water  as  may  be  found  practicable, 
the  final  arrangement  to  be  determined  by  him,  subject  to  the  approval  of  the 
engineer  department. 

5th.  If  the  general  plan  of  the  canal,  with  modification  as  herein  recom- 
mended, should  meet  the  approval  of  the  Secretary  of  War,  it  is  respectfully 
suggested  that  all  the  details  and  matters  not  specifically  fixed  in  this  report 
may  be  left  to  be  arranged  by  the  engineer  in  charge  upon  surveys,  reports, 
&c.,  approved  by  the  engineer  department. 

[Preliminary  estimate  omitted.     For  detailed  estimate  see  p.  304.  ] 

That  the  work  necessary  to  carry  into  effect  the  plan  herein  recommended 
should  be  put  under  contract  between  Keokuk  and  Nashville  without  delay, 
and  pushed  vigorously  to  completion,  so  that  the  improvements  of  the  rapids 
may  be  made  available  for  commerce  and  navigation  a&  soon  as  possible. 
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The  important  question  Bubmitted  to  the  board  has  occapied  their  undivided 
attention  for  several  weeks,  during  which  numerous  points  of  interest  have  been 
discussed,  and  many  views  presented  and  considered. 

Some  time  must  elapse  before  a  complete  report  can  be  drawn  up  embodjing 
the  views  and  opinions  of  the  board  upon  the  several  plans  which  have  been 
considered.  Meanwhile,  pressing  business  demands  the  immediate  personal 
attention  of  the  members  of  the  board  at  their  respective  headquarters. 

Under  these  circumstances,  it  is  the  opinion  of  the  board  that  they  will  best 
subserve  the  public  interest  by  adjourning,  to  meet  again  at  this  place  on  the 
call  of  the  president  of  the  board,  for  the  purpose  of  adopting  the  final  report  of 
proceedings. 

Daring  this  interval  it  is  understood  that  General  Wilson,  the  member  ia 
charge  of  the  works,  will  cause  to  be  prepared  a  map  on  a  small  scale,  for  con- 
venient reference,  showing  the  grouna,  river  bed,  and  such  lines  as  will  aid  in 
exhibiting  and  explaining  the  plans  of  improvement  which  have  been  investi- 
gated, with  the  location  of  the  canal  on  the  Iowa  side,  the  profiles  representiDg 
the  canal  levels  and  locks,  the  excavation  and  the  top  of  the  embankment  two 
feet  above  high  water  of  1851,  also  showing  the  line  of  low  water  of  1864  and 
the  line  of  high  water  of  A^ril,  1867,  being  a  copy  on  a  reduced  scale  of  the 
maps,  charts,  and  profiles  already  prepared  by  General  Wilson,  showing  the 
modifications  indicated  in  the  proceedings  of  the  board. 

J.  N.  MACOMB. 
Colonel  Engineers,  Bvt,  CoL  U.  S»  A.,  President  of  the  Board. 

J.  H.  WILSON, 
Lieutenant  Colonel  Thirty-Jijlh  Inf.,  Bvt.  Maj.  Gen.  U.  S.  A. 

G.  K.  WARREN, 
Bvt,  Maj.  Gen.  U.  S.  A,,  Major  Engineers. 
W.  MILNOR  ROBERTS, 
Supt.  Engr.  Ohio  River  Improvement,  U.  S.  Civil  Engineers. 

PETER  0.  HAINS, 
Captain  Ens^neers,  Bvt,  Lt.  Col.  U,  S.  A.,  Recorder. 
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E  4. — Abstract  of  proposals  received  at  the  United  States  engineer's  office  at 

sippi  rivert  at  a  letting 


Items. 


OmbbiDg  and  clearing 
Bailing  and  draining . . 


Excavation  of  earth 

Excavation  of  rock 

Loose  stone  in  riprap  wall — 

Embankment 

Lining 

Puddling 

Slope-wall 

Vertical  wall  In  cement 

Vertical  wall  lidd  dry 

Concrete  masonry 

Changing  line  of  railroad. . . . 
Changing  line  of  public  road 


Total 


Quantities 


Cubic  yd*. 


315,000 

IGl,  440 

88,000 

651,500 

10,000 

50,000 

500 

1,000 

500 

200 

MUes,     3 

Rods,  960 


Proposal  No.  1. 


4  J.  J.  Dull,  Harris- 
burg,  Pa. 


Price. 


|0  50 

3  75 

1  20 

60 

60 

22 


20,000 


Amount. 


$5,000 
5,000 

157,500 
605, 400 
105,600 
390,900 
6.000 
11,000 


60,000 
3,000 


1, 349, 400 


Proposal  No.  2. 


Charles    H.    SherriU. 
New  York  city. 


Price. 


$0  43 

2  23 

2  10 

47 

58 

27 


2,500 

d  00 


Amount. 


$15, 000  00 
30,000  00 

135, 450  00 
360,011  20 
184, 800  00 
306,205  00 
5,800  00 
13,500  00 


7,500  00 
7,680  00 


1,065,946  20 


Proposal  No.  3. 


Wm.  Rankin  &  Co.. 
Rochester,  N.  Y. 


Price.       Amount 


$3  38 


5 
3 
6 


95 
55 
50 
65 
35 
00 
0f» 
90 
25 


7,800 
4  00 


46  (O-i 

ll9.7f<l 
314,-^- 

136,  4<J<' 

225.  :>' 

6,.5tJ0 

1?.  :->» 

5.M1II 

1.  ■d"'" 
23i  4«*t 

3,r4U 


1. 0U6.  sr^c 


Items. 


Grubbing  and  clearing. 
Bailing  and  draining . . . 


Excavation  of  earth 

Excavation  of  rock 

Loose  stone  in  riprap  wall. . . 

Embfmkment 

Lining 

Puddling 

Slope-wall 

Vertical  wall  in  cement 

Vertical  wall  dry  laid 

Concrete  masonry 

Changing  line  of  railroad. . . . 
Changing  line  of  public  road. 


Total 


Quantitiets 


Cubic  ydt. 


315, 000 

161,440 

88,000 

651,000 

10,000 

50,000 

500 

1,000 

500 

200 

MUes,     3 

Rods,  960 


Proposal  No.  10. 


c  James  Fenlon,  La- 
trobe,  Pa;  Robert 
Swan,  Pittsburg, 
Pa  ;  Philip  Collins, 
Ebensburg,  Pa. ; 
Geo.  Murray,  Dav- 
enport, Iowa. 


Proposal  No.  11. 


c  Thomas    J.    Power, 
Rochester,  Pa. 


Price. 


|0  85 
3  00 

1  25 
60 
50 

40 

7  00 
10  OO 

7  00 

10  00 

80O  00 

2  00 


Amount 


Price. 


Amount. 


$2,750 
40,000 

267, 750 

484,320 

110,000 

390, 900 

5,000 

20,000 

3.500 

10,000 

3.500 

2,000 

8,000 

1,900 


|0  50 


4 
1 


00 

50 

70 

1  50 

50 

5  00 

7  00 

5  00 

6  00 
500  00 

3  00 


1,349,640 


$10, 000  00 
60,000  00 

157,500  00 

645, 760  00 

132,000  00 

465,050  00 

15.000  00 

25,000  00 

2,500  00 

7,000  00 

2,500  00 

1,200  00 

1,500  00 

2,880  00 


1, 518, 890  00 


Proposal  No,  12. 


diy.  Hemklv.    Ga- 
lena,   lU.  ;   £.   A. 
Collins,  Davenport 
Iowa. 


Price.  '    Amount 


$25,000 

per  mile 

$0  48 

2  30 

1  80 

50 

55 

20 

S  25 

8  00 

00 

00 


6 

4 

2,700 
4  00 


f2.5»fl 
37,  JUL 

151,*?*' 

371,31-: 
158, 4  tt 
325,7j«J 

5, 5..'" 

;o,«*' 

1.  Ii5 

3,0*' 

8,  111) 
3.840 

"roe7,oe: 


a  Guarantee  not  in  duplicate. 

b  For  earth  hauled  more  than  700  feet,  one-half  of  one  cent  per  yard  for  each  100  feet  In  exee*.  For  all 
rock  material  hauled  more  than  700  feet,  three-quarters  of  one  cent  per  cubic  yard  for  each  100  ft-et  pa 
delivered  in  excess.  To  work  at  all  stages  of  water  not  exceeding  four  feet  above  low-water  mark  of  li^.  o' 
at  any  stage  when  the  work  is  all  out  of  water. 

c  Not  in  duplicate. 
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Davenport,  Iowa,  for  the  improvement  of  the  Des  Moines  rapids  of  the  Missis- 
held  September  4,  1867. 


FropoalNo.4. 

FropoMlNo.5. 

Propo»al  Ko.  6. 

Proposal  No.  7. 

Proposal  No.  9. 

Cbariea  G.  Case  St 
Ca,  Pulton,  N.Y. 

6  FraDklln  Smith  ic 
Co.,  Cordova,  ni. 

jMneH  Froeland,  E. 
D.  Smith,  Millera- 
barg.Pa. 

c  John  S.  Wolf.  S.  D. 
Carpenter.  Ottam* 
wa,Wii. 

J.  D.  Dolan  &  Co., 
Milwaukee,  Wis. 

1 
Price,  i    Amoant 

i 

Price. 

Amoant 

Price. 

Amount. 

Price. 

Amount. 

1 

Price. 

Amount. 

$3,000 
10^000 

189,000 

400,600 

176. 000 

228.025 

10.000 

12,500 

1,500 

6,500 

2,500 

1.200 

9,000 

3.840 

$32.'566' 

per  mile 

$0  48 

2  50 

1  50 

65 

80 

32 

5  00 

12  00 

8  00 

12  00 

1.000 

4  00 

$4,500 
48.750 

151.200 

403  600 

132,000 

423,475 

8,000 

16.000 

2.500 

12.000 

4.000 

2.400 

3.000 

3, 840 

$0  50 

2  20 

2  20 

65 

90 

1  50 

5  00 
9  00 
8  00 

6  00 
8,000 

5  00 

$2,500 
45,000 

157,500 

355, 1P8 

193,600 

423,475 

9,000 

75,000 

2,500 

9,000 

4,000 

1,200 

24,000 

4,800 

Acres, 
50 

$0  45 
3  90 

3  50 
84 
90 

1  75 

4  50 
12  50 

8  00 

10  00 

800  00 

1  00 

$1,700 
37,250 

110,250 
282  520 
127,600 
358  325 
2.100 

$0  60 
2  50 
200 

35 
100 

25 

$50,000 

141,750 

629, 616 

308,000 

547,260 

9,000 

87,500 

2,250 

12,500 

4,000 

2,000 

2,400 

960 

$25,000 

per  mile 

$0  35 

1  75 

145 

55 

21 

300 
6  50 
500 
6  00 
3,000 
4  00 

1  69 

4  87 
3  25 

5  00 
1,200 

2  00 

845 
4,870 
1,625 
1,000 
3.600 
2,700 

1,056,665 

1,215,265 

1, 306, 743 

1,797,236 

934,385 

PropoMl  Ko.  13. 

Proposal  No.  14. 

Proposal  No.  15. 

Proposal  No.  16. 

Proposal  No.  17. 

«a«o.  11  Lanman, 

^E.     P. 

Reynolds. 

J.V.Criswell.ILJ. 
Lanman,   William 
Kams,  Wm.  Behm, 

« Campbell  &  Clin- 
ton, Albany,  N.  Y. 

/Alexander  Graham, 
Whitewater,  Wis. 

cJas.  B.  Parkins  Sc 
Co.,  Madison,  Wis. 

Tfaos.    Saufpaugh^ 
L.   E.   Sanlpaugh, 
Thomas  J.  Bnford, 

Reading.  Pa. 

Rock  Island.  IlL 

Price.       Amount 

Price. 

Amount 

Price. 

Amount 

Price. 

Amount. 

Price. 

Amount 

Pr.mile, 

$3,500 

■••*•■•• 

$500 

$35,000 

$400 

$3,000 

$2,000 

22,000 

$25,000 
per  mile. 

37,500 

50,000 

$33,000 
per  mile. 

49,500 

$25,666 
per  mile. 

37,500 

$0  59 

185,850 

$0  70 

220,500 

$0  70 

220,500 

$0  60 

189,000 

$0  45 

141, 750 

3  30           532,752 

5  00 

807,200 

1  85 

298,664 

1  90 

306,736 

2  25 

363,240 

2  00 

176,000 

500 

440,000 

2  00 

176,000 

1  85 

162:800 

1  00 

88,000 

25 

162,875 

98 

638,470 

85 

553,775 

52 

338,780 

48 

312,720 

62 

6,200 

1  25 

12,500 

90 

9,000 

1  00 

10,000 

60 

6,000 

35             17,500 

60 

30,000 

30 

15,000 

1  50 

75,000 

20 

10,000 

4  00              2.000 

4  00 

2,000 

2  50 

1,250 

1  90 

950 

1  50 

750 

9  00  1            9.000 

6  00 

6,000 

6  00 

6,000 

7  00 

7,000 

6  00 

6,000 

6  00 

3.000 

4  00 

2,000 

5  00 

2,500 

5  50 

2.7.'50 

5  00 

2,500 

10  00 
1.200 

2,000 
3,600 

7  00 
1,250 

1.400 
3,750 

10  00 
1,000 

2,000 
3,000 

12  00 
1,000 

2,400 
3,000 

5  00 
1,200 

1,000 
3,600 

cooper 

mile,    1,800 

200 

1.920 

4  00 

3,840 

1  00 

060 

940  pur 

mile.     2. 820 

1,128,077 

2,203^740 

1,376,529 

1,151,876 

997,880 

d  If  borrowed  material  is  to  be  Aimished,  $10,000  in  addition. 

t  The  above  bid  for  embankment  is  with  the  understanding  that  land  for  borrow-pits  will  be  furnished 
wHhlQ  a  reasonable  distance,  or  will  furnish  land  at  an  addition  of  ten  cents  per  cubic  yard  for  the  em- 
banlcment 

/  Ten  per  cent  will  be  added  to  the  embankment  if  I  famish  the  materials.    (Not  in  duplicate.) 

g  Will  ftunish  the  borrowed  material  for  an  addition  of  two  cents  per  cubic  yard. 
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Abstract  of  proposals  for  the  improvement  of  the  Dcs  Moines  rapids  of 


Itemi. 


Grabbing  and  clearing. 
Bailing  and  draining ... 


Propoaal  No.  la 


Quantities. 


Cvbic  yard*. 


Excavation  of  earth 

Excavation  of  rock 

Looflo  stone  in  riprap  wall 

Embankment 

Lining 

Paddling 

Blope-wall 

Vertical  wall  in  cement  . . . 

Vertical  wall  laid  dry 

Concrete  masonry 

Changing  line  of  railroad. 


315,000 

164, 440 

88,000 

651.000 

10,000 

50.000 

500 

1,000 

500 

SOO 

Miles,        3 

Changing  line  of  pablle  road Rods,     960 


Wm.   Henegen  &  Son, 
Mt.  Vernon,  Ohio. 


Price. 


Amount. 


Proposal  No.  19. 


William  Badd.  W.  n 
Decker,  J.  IL  Ault,  i 
8.  K.  Concanon,  Thrx  | 
M.  Hacket,  Adolph ! 
Knlpper,  St.  Loau,  ' 
Missoari. 


$0  33 


Total 


35 

1  35 

:i7 

40 
20 

2  00 
525 

4  50 

5  25 
500  00 

225 


(200 
2,500 

103,950 

217, 944 

118,800 

241.055 

4.000 

10,000 

1,000 

5,250 

2.250 

1,050 

1,500 

'  2,160 


Price. 


Amoont. 


711,659 


$0  65 
2  25 
2  25 
60 
1  50 
50 
8  00 

10  00 
6  00 
8  00 


$1.  .W 
43,  IKXi 

a04,7f»T 

363, 24'J 

19&\0!>t 

390  S^.*' 

15.  (O) 

25.  (f>i 

4,0i'0 

10.  i>«) 

3,  ox 

1.0Ji' 

8.:^"' 

4,tU) 


1,272,490 


Items. 


Proposal  Noi.  94. 


Qaantlties. 


Grabbing  and  clearing 

Bailing  and  draining 

Excavation  of  earth 

Excavation  of  rock 

Loose  stone  in  riprap  wall 

Embankment 

Xiining 

Paddling 

Slope-wall 

Vertical  wall  in  cement 

Vertical  wall  laid  dry 

Concrete  masonry 

Changing  line  of  railroad 

Changing  line  of  poblie  road 


Cubic  yard*. 


Wm.  W.   Wright,   Geaevft. 
New  York. 


Price. 


Total 


315,000 

161,440 

88,000 

651,500 

10.000 

50,000 

500 

1,000 

500 

200 

Miles,  3 

Hods,       960 


Mile, 


$0  62 

3  32 
2  00 

22 
60 
35 

4  50 
9  00 
7  00 

10  50 
1,000 
600 


Amoont 


]95.3L» 
535.  ••^' 
176,  iX" 
143,  iJi 

17.f«» 

2,  v"^' 

3.  :<»^ 

2,1«*' 

3.irt' 
l.W» 


1,118,760 


I  certify  that  the  foregoing  Is  a  true  abstract  of  the  original  bids  received  by  me  for  this  work. 

Unitxd  States  Enoinekr's  Office, 

Davenport,  Iowa,  September  10,  1867. 
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the  MiMsnppi  river,  at  a  letting  held  September  4,  lj367 — Continued. 


PropoMl  No.  20. 

Proposal  No.  21. 

Propoial  No.  22. 

Proposal  No.  23. 

Wm.   Armiirong  it  Co., 
Philadelphia,  Pa. 

0.  H.  P.  Scott,  Farming- 
too,  Iowa. 

Fox  &,  Howard,  Chicago, 
llllnoii. 

aLedlle,    Corse    &.   Co., 
Chicago,  HI. 

Price. 

Amount, 

Price. 

Amount. 

Price. 

Amount. 

Price. 

Amount. 

Per  rod, 
$4  00 

$9,600 
37,500 

110,250 

314,808 

131.120 

293,175 

6,500 

10,000 

1,125 

1,250 

500 

500 

9.000 

3,640 

$3,000 
45,000 

141,750 

476. 248 

154,000 

358,325 

7,500 

12,500 

1,500 

10,000 

3,000 

2,400 

12,000 

3,024 

$1,500 
39,000 

148,050 

411, 672 

132,000 

377.870 

5,800 

12,500 

2,250 

7,000 

3,375 

1,500 

5,100 

3,120 

Per  mile, 

$400 

19,200 

per  mile. 

$0  65 

9  75 

1  45 
40 
95 
24 

2  90 

6  90 
5  90 

7  90 
Rod,  20  00 

3  00 

$3,000 

25,000 

per  mile. 

$0  35 

1  95 

149 

45 

65 

20 

S25 

1  25 

1  00 

250 

3.000 

400 

$30,000 

per  mile. 

$0  45 

295 

1  75 

55 

75 

25 

3  00 

10  00 

6  00 

12  00 

4,000 

3  15 

28,800 

204,750 

435,888 

127,600 

260,000 

9,500 

12,000 

1,450 

6.900 

2,950 

1,580 

19,200 

2,880 

$0  47 

255 

1  50 

56 

58 

25 

450 

7  00 

6  75 

7  50 
1,700 

325 

929,168 

1,230,247 

1, 150, 737 

1,117,098 

Proposal  No.  25. 

Proposal  No.  26. 

Proposal  No.  27. 

Proposal  No.  28. 

L.   Stanton,  Wm.   Irrin, 
Freeport,  111. 

John    Ross,     Brookfield, 
Missouri. 

Peter  D.  Tobio,  Utica, 
New  York. 

Walker,  Lee  &.  Co.,  Chi- 
cago, Illinois. 

Price. 

Amount. 

$3,500 

45,000 

141, 750 

314.808 

132,000 

325,750 

6,000 

15,000 

Price. 

Amount. 

Price. 

Amount 

Price. 

Amount. 

... 

$1,000 

28,000 

179,550 

548,896 

132,000 

4.36, 505 

10,000 

13,000 

2,000 

6,000 

2,500 

1,200 

9,000 

1,200 

$100 

30,000 

78,750 

322,880 

3rv2,000 

162,875 

4,000 

5,000 

3,000 

9,500 

3,000 

2,000 

3,000 

3,880 

$1,000  00 

............ 

33,666  00 

*  $6*45' ' 

1  95 

1  50 

50 

60 

30 

$0  57 

3  40 
1  50 

67 

1  00 

26 

4  00 
6  00 
500 
6  00 

3.000 
1  25 

$0  25 

2  00 

4  00 

25 

40 

10  00 
6  00 
9  50 
600 

10  00 

1.000 
300 

$0  53 

2  52 

1  40 

70 

V^ 

25 

4  00 

6  50 

600 

700 

1,500 

300 

166,950  00 
406.828  80 
123,200  00 
456,050  00 

7,500  00 
12,500  00 

2,000  00 

*******    •--■---•------ 

6,500  00 

3,000  00 

1,400  00 
4,500  00 
2,880  00 

500  00 

Rod,  4  00 

1,500 
3,840 

989,148 

1.370,851 

978.965 

1. 227. 974  80 

a  The  aboye  bid  is  for  the  whole  work. 

J.  H.  WILSON, 
Lieia.  Colonel  35fA  Infantry,  Brevet  Major  General  U.  S.  A. 
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E5. 

ANNUAL  REPORT  OF  COLONEL  P.  C.  HAINS  ON  THE   IMPROVEMENT  OF 
THE  ROCK  ISLAND  RAPIDS  OF  THE  MISSISSIPPI  RIVER. 

Davenport,  Iowa, 

September  10,  1867. 

General:  In  obedience  to  your  verbal  orders,  I  have  the  honor  to  eabmit 
the  following  report  of  operations  connected  with  the  improvement  of  the  navi- 
gation of  the  Mississippi  river  at  Rock  Island  rapids  : 

It  will  be  remembered  that,  dAring  the  last  season,  when  the  snrvey  was 
made  for  determining  the  best  place  of  improvement  at  these  rapids,  the  limited 
time  at  our  disposal  necessarily  prevented  our  making  as  thorough  an  examina- 
tion of  the  bed  bf  the  river  as  was  desired.  I  have  thus  far  this  season  endeav- 
ored to  leave  nothing  wanting  in  the  way  of  useful  information  touching  the 
plan  of  improvement  that  was  adopted.  For  this  purpose  it  became  necessary 
to  add  many  more  soundings  to  the  number  taken  last  year,  and  accordingly  a 
party  has  been  organized  and  is  now  engaged  on  this  work  under  my  direction. 

In  the  early  part  of  May  tide-gauges  were  establicihed  at  various  points  along 
the  rapids  and  connected  with  our  levels,  for  the  purpose  of  ascertaining  accu- 
rately the  relation  between  the  depths  of  water  on  the  different  chains,  and  the 
slope  of  the  water  surface  from  the  head  to  the  foot  of  the  rapids  for  all  stagea 
of  the  river.  Observations  are  made  twice  a  day  at  each  gauge,  viz  :  at  6  a.  m. 
and  6  p.  m.,  and  the  result  recorded.  The  records  up  to  the  present  time  include 
periods  when  the  river  was  both  rising  and  falling.  These  recorde  have  not  yet 
been  plotted,  however. 

Though  the  river  here  has  not  been  excessively  high,  or,  in  other  words,  though 
there  has  not  been  what  is  properly  termed  a  flood,  the  average  height  for  the 
season  has  been  thus  far  much  greater  that  usual.  During  last  month  (August) 
the  river  was  much  higher  than  it  has  been  known  to  be  at  that  season  for  many 
years. 

I  enclose  herewith  a  tracing  of  the  curves,  showing  the  oscillations  of  the 
river  at  the  Chicago  and  Rock  Island  railroad  bridge,  near  the  foot  of  the  rapids. 
The  curves  run  through  the  whole  period  of  the  last  seven  years,  with  the 
exception  of  a  small  portion  of  1864,  during  the  time  the  bridge  was  destroyed. 
They  are  plotted  by  taking  one  co-ordinate  for  time,  and  the  other  for  the  stage 
of  the  river  above  an  assumed  zero.  This  was  established  at  what  was  supposed 
to  be  the  lowest  known  stage,  viz  :  that  of  September  2, 1864.  Tliis  is  aJbo  the 
zero  of  the  gauge  of  the  bridge.  It  will  be  seen,  however,  that  in  November  of 
that  year  the  river  fell  two  inches  below  that  point.  The  curves  are  started  at 
a  common  origin  and  made  of  different  colors,  so  that  they  can  all  be  seen  at 
one  time  and  comparisons  easily  made. 

Some  very  instructing  features  connected  with  the  rise  and  fall  of  the  water 
in  the  river  may  be  noticed  by  examining  this  diagram,  which  will  serve  as  a 
tolerably  good  guide  to  predict  what  may  be  the  probable  stage  of  the  water  at 
certain  periods  with  something  like  accuracy,  thereby  affording  the  means  of 
judging  what  would  be  the  probable  length  of  time  that  work*  on  the  improve- 
ment of  the  navigation  could  be  prosecuted.  For'  instance,  it  will  be  seen  diat 
during  the  months  of  February  and  March  the  river  is  almost  invariably  subject 
to  great  and  sudden  rises,  sometimes  as  much  as  five  or  six  feet  in  tweoty-ibttr 
hours.  They  do  not,  however,  last  long,  being  generally  caused  by  what  are 
termed  "  ice  gorges,"  which  occur  nearly  every  season  on  the  breaking  up  of 
the  ice  in  the  river  and  piling  up  below  the  rapids  like  a  dam,  causing  for  the 
time  a  partial  stoppage  of  the  flow  of  water.  These  "  gorges"  sometimes  occur 
in  the  winter,  when  the  river  becomes  filled  with  floating  ice  and  is  retarded  or 
driven  on  either  shore  by  a  strong  adverse  wind.     Every  year,  except  1861i  it 
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will  be  observed  there  was  a  rise,  more  or  less  great,  that  occurred  about  the 
first  of  May:  In  1861  this  rise  came  later  than  usual,  but  it  will  be  seen  that 
it  always  comes.  This  is  what  is  commonly  called  the  "  June  rise,"  due  to  the 
thawing  of  the  ice  and  snow  in  the  region  about  the  sources  of  the  river.  At 
this  point  it  would  doubtless  be  more  properly  termed  the  **  May  rise."  In  1864 
this  was  not  very  great ;  but  it  will  be  remembered  this  was  one  of  the  most 
remarkably  dry  seasons  known  in  many  years. 

The  small  variations  as  shown  by  these  curves,  either  increasing  or  decreasing 
the  height,  are  generally  due  to  the  effects  of  wind  and  rain.  The  river  here 
id  also  somewhat  affected  by  the  stage  of  Rock  river,  which  empties  into  the 
Mississippi  about  four  miles  below.  Variations  due  to  wind  or  rain  are  not 
generally  of  long  duration  or  very  great  extent,  seldom  exceeding  a  few  inches. 

The  low  stages  commence  generally  about  the  1st  of  July ;  the  river  then 
falls  gradually  somewhat  lower  and  continues  low  until  about,  the  middle  of 
December. 

With  this  information  before  us,  it  is  no  very  difficult  matter  to  estimate  with 
tolerable  accuracy  the  length  of  time  that  can  be  generally  relied  on  for  work 
ou  the  improvement  of  the  navigation. 

The  present  season  has  been  one  of  unusual  high  water,  and  has  greatly  retarded 
operations  on  the  work,  the  short  working  season  that  now  remains  render- 
ing the  use  of  coffer-dams  for  excavating  the  rock  a  hazardous  undertaking. 
Notwithstanding  this,  timbers  have  been  framed  and  every  preparation  made  to 
commence  a  coffer-dam  on  '*  Duck  creek  chain"  at  once.  This  will  be  used  on  the 
next  reef  below  the  uppermost  one  of  this'  chain.  At  the  latter  two  chisels 
have  been  put  in  operation.  They  are  like  those  formerly  used  by  Major  Floyd 
with  apparent  success  on  the  Lower  rapids,  but  it  is  found  that  the  rock  at  this 
place  is  extremely  hard,  and  veiy  slow  progress  is  made.  A  fair  opportunity 
to  test  their  ability  has  not  yet  been  afforded,  however.  They  have  been  at 
work  only  two  or  three  days,  and  during  this  time  much  delay  has  been  caused 
by  breaking  and  readjusting  parts  of  the  machinery,  which  were  made  too  light 
for  the  enormously  heavy  chisels,  weighing  nearly  8,000  pounds  The  first  part 
of  the  work  is  necessarily  more  difficult  owing  to  the  trouble  of  getting  a  proper 
face  upon  the  ledge  required  to  be  removed. 

The  channel  at  "  Duck  creek"  is  one  of  the  most  tortuous  and  difficult  of 
navigation  of  any  on  these  rapids.  The  improvement  that  is  to  be  made  this 
season  will  give  a  good  straight  channel  throughout  almost  the  entire  length  of 
the  "chain."  As  soon  as  the  work  at  "  Duck  creek"  is  accomplished,  I  would 
propose  that  our  efforts  be  next  directed  to  Sycamore  and  Campbell's  chains. 

About  8,000  cubic  yards  should  be  taken  out  from  Sycamore  and  Grab  island, 
about  lyf^OO  yards  from  Campbell's  chain,  and  the  balance  of  the  present  appro- 
priation at  Smith's  chain.  In  my  report  of  last  year  I  estimated  the  amount 
required  to  complete  the  work  at  $813,601  80.  I  have  no  changes  to  make  in 
that  estimate.  The  amount  that  can  be  profitably  expended  during  the  next 
fiscal  year  will  be  determined  by  circumstances.  There  should  be  at  least 
8500,000  at  the  disposal  of  the  engineer,  so  that  in  case  of  a  favorable  season, 
the  greater  part  of  the  entire  work  could  be  finished  promptly. 
Very  respectfully,  your  obedient  servant, 

PETER  C.  HAINS, 
Captain  Engineers,  Brevet  Lieutenant  Colonel ,  U,  S,  A, 

Brevet  Major  General  J.  H.  Wilson, 

Lieutenant  Colonel  35th  Infantry, 
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E  6. 

Abstract  of  proposals  for  removing  the  rock  and  other  obstructions  from  the  bed 
of  the  Mississippi  river,  at  the  Rock  Island  rapids,  at  a  letting  held  in  the 
United  States  engineer's  ofice,  Davenport,  Iowa,  June  5,  1867. 


No. 


3 
4 
5 


6 
7 


Names  of  bidders. 


E.  R.  Blackwell,  New  York,  N.  Y 


Jason  C.  Osffood,  Troy,  N.  Y 

Damon  WellSi  Cbittenango,  N.  Y 


John  F.  Hoscb,  Mobawk,  N.  Y 


W.  Hunkins,  Galena,  111.;  H.  M.  Man- 
deville,  St.  Louis,  Mo. ;  Ricbard 
Smitb,  St.  Louis,  Mo. 

Cbarles  G.  Case  &  Co.,  Fulton,  N.  Y.  t. 


William  Irvin,  Freeport,  111. ;  Loda- 
wick  Stanton,  Freeport,  111. 

George  Murray,  Davenport,  Iowa  . . 


Conditions. 


2, 000  cubic  yards  per  montb,  at . 

3,000 do do  . 

4,000 do do .. 

5, 000.... -do.... .... .  do  ...... 

To  remove  all  the  rock  at  the  rate  of. 

To  do  the  work  by  means  of  chis- 
elling, and  to  remove  at  least 
1,000  cubic  yards  per  month 
during  1867,  when  the  river  is 
not  more  than  4  feet  above  the 
low  water  of  1664,  or  ice  in  the 
river  to  prevent  working,  and 
during  all  the  working  months 
of  1868,  2, 000  cubic  yards  per 
month  until  the  whole  amount 
of  the  present  appropriation  is 
expended. 

To  remove  all  the  rock  agree- 
ably to  the  terms  of  advertise- 
ment, at  the  rate  of. 

To  remove  all  the  rock  agreea- 
bly to  the  terms  of  the  adver- 
tisement, at  the  rate  of. 

To  remove  the  rock  at  Smith's 
chain,  for. 

To  remove  the  rock  at  Sycamore 
chain,  for. 

To  remove  the  rock  at  Crab 
island,  for. 

To  remove  the  rock  at  St.  Louis 
chain,  for. 

To  remove  the  rock  at  Camp- 
bell's chain,  for. 

To  remove  the  rock  from  Camp- 
bell's chain  to  Duck  Creek 
chain,  for. 

To  remove  the  rock  at  Duck 
Creek  chain,  for. 

To  remove  the  rock  at  Lower 
chain,  for. 

To  remove  the  rock  at  Molino 
chain,  for. 

To  remove  all  the  rock  agreeably 
to  the  terms  of  the  aidvertise- 
ment,  at  the  rate  of. 

To  remove  the  obstructions  at  the 
rate  of. 


Price  per 
cubic  y'd 


|12  25 
13  ()() 
15  00 
17  50 
15  Oi) 


17  75 


14  00 


tU  00 

13  00 

13  UO 

13  00 

15  00 

13  OU 

10  Oi^ 

10  OU 

10  uu 

16IH1 

IS  95 


*  This  proposal  was  not  in  duplicate. 

t  Contract  awarded  June  12,  signed  June  28. 
'  t  This  bid  being  at  an  average  price  of  $12  71  per  cubic  yard  less  than  any  other,  the 
parties  being  recommended  by  parties  known  to  this  office  as  responsible  and  thoroughly 
competent  to  perform  what  they  undertake,  and  the  contemplated  contract  requiriog  the  work 
to  be  done  at  such  point  or  points  as  may  be  designated  bv  the  engineer  in  charge  of  the 
work,  it  is  to  the  interest  of  tne  government  that  they  should  be  declared  the  successful  hid- 
den and  be  required  to  enter  into  contract  without  delay. 
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Abstract  qfprapoiaUJar  removing  rock,  Sfc. — Gontinned. 


No. 

Names  of  bidders. 

Conditions. 

Price  per 
cubic  y*d. 

George  H.  French,  Davenport,  Iowa ; 

To  build  all  coffer-dams  to  resist 

James  £.  Abbott,  Davenport,  Iowa. 

a  rise  equal  to  4  feet  above  the 
low  water  of  1864,  and  to  do 
all    other   excavation,    except 
that  done  by  coffer-dams  at  a 
stage  of  water  not  exceeding  3 

feet  above  the  low  water  of  1^. 

8    Elishs   Eeynolds,  Rock  Island,  111.; 

To  remove  the  rock  agreeably  to 

•$12  80 

Thomas  Saulpaugh,  Rock  Island, 

1      111. ;  Loois    £.   Saulpaueh,    Rock 

Island, 111. ;  Thomas  J.  BuTord,Rock 

the  terms  of  the  advertisement. 

at  the  rate  of. 

Island,  111. 

1 

*  This  bid  is  seventy-one  cents  per  cubic  vard  higher  than  the  average  of  Case  &,  Co.  If 
the  work  should  be  done  from  the  upper  end,  the  appropriation  would  go  further  in  the  hands 
of  Reynolds,  Saulpaugh,  Saulpaugh  &  Buford,  than  in  those  of  Case  &  Co.,  but  the  inter- 
est of  the  government,  under  the  circumstances,  require  that  the  work  should  begin  at  the 
lower  end,  and  that  Case  &,  Co.  should  have  it. 

I  certify  that  the  foregoing  is  a  true  abstract  of  the  original  bids  put  in  by 
the  bidders  for  this  work. 

J.  H.  WILSON, 
Lieutenant  Colonel  35th  Infantry,  Brevet  Major  General  U,  S.  A. 

United  States  Enginbbr's  Office, 

Davenport,  Iowa,  September  10,  1867. 


E  7. 

Abstract  of  contracts  for  the  improvement  of  the  Mississippi  river  at  the  Rock 

Island  rapids. 


No. 


Name  of  contractors. 


Charles  G.  Case,  F.  D. 
Van  Wanenew,  Ful- 
ton, N.  Y. 


For  what  purpose. 


Price  per 
cubic  y*d. 


Excavating  and  removing  rock  from   the  bed 
of  the  Mississippi  river  at — 

Smith's  chain 

Sycamore  chain 

Crab  island 

St.  Louis  chain 

Campbell's  chain 

From  Campbell's  chain  to  Duck  Creek  chain. .. 

At  Duck  creek 

At  Moline  chain 

At  Lower  chain 


$14  00 
13  00 
13  00 
13  00 
15  00 
]3  00 
10  00 
10  00 
10  00 


Remarks. — The  prices  for  excavating  and  removing  the  rock  are  to  be  in  full  compen- 
sation for  all  coffer-dams,  bailing,  machinery,  boats,  and  materials  of  every  sort  required, 
and  all  labor  necessary  to  complete,  in  all  respects,  the  work  as  provided  for  in  the  con- 
tract, and  to  remove  at  least  5,  OIH)  cubic  yards  per  month,  unless  prevented  by  some 
cause  beyond  their  control. 

J.  H.  WILSON, 
Lieuienant  Colonel  35/A  Infantry,  Brevet  Major  General  U,  S.  A, 

UNrrED  States  Engineer's  Ofpii:e, 

Davenport,  Jotea,  September  10,  1867. 
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APPENDIX   F. 

New  Orleans,  Louisiana,  Sejttemher  12,  1867. 

General:  Incompliance  with  engineer  department  circular  No.  11,  dated 
June  10,  1867, 1  have  the  honor  to  submit  the  following  report  of  progress  of 
all  works  of  river  and  harbor  improvements  and  surveys  in  my  charge  since 
November  15,  1866,  the  date  of  my  last  annual  report : 

IMPROVEMENT   OF   THE   MOUTH   OF    THE    MISSISSIPPI   RIVBR. 

The  contractor,  Mr.  Horace  Tyler,  who,  according  to  contract,  was  to  have  formed 
a  channel  across  the  Southwest  Pass  bar,  of  18  feet  depth  and  200  feet  width,  by 
the  23d  of  January,  1867,  and  maintain  the  same  three  months,  failed  to  complete 
his  dredge-boat,  the  Wiggins,  before  the  latter  part  of  March,  1867.  He  commenced 
work  at  the  bar  March  19,  1867.  The  time  for  completing  the  formation  of  the 
channel  was,  on  his  application,  repeatedly  extended  till  the  latter  part  of  May, 
1867,  when  it  appearing  that,  owing  to  the  inadequate  and  imperfect  character 
of  his  boat  and  machinery,  he  was  likely  to  accomplish  no  results,  his  contract 
was  annulled.  In  view  of  the  additional  appropriation  of  $200,000,  which  was 
to  become  available  on  the  Ist  of  July,  1867, 1  deemed  it  important  to  ascertain 
definitely  which  of  the  several  passes  was  at  the  present  period  most  susceptible 
of  improvement  by  dredging  or  excavating.  For  this  purpose  authority  was 
obtained  from  the  engineer  department  to  make  surveys  of  Southwest  Pass  and 
Pass  a  Loutre,  and  the  Coast  Survey  oflSce  kindly  ordered  two  of  its  parties  to 
report  to  me.  The  surveys  were  made  during  the  spring  months  of  the  year, 
and  consisted  mainly  in  ascertaining  the  soundings,  the  extent  of  the  bars  along 
the  mid-channel  line,  the  positions  and  degree  of  straightness  of  the  latter,  and 
the  character  of  the  surfaces  and  sub-strata  of  the  bars.  Since  July  3,  1867, 1 
have  been  engaged  in  perfecting  models,  drawings,  and  specifications  of  a  dredge- 
boat,  authorized  by  a  joint  resolution  of  Congress,  approved  March  29, 1867. 

On  the  26th  ultimo  I  commenced  advertising  for  proposals  for  constracting 
and  delivering  the  same.  By  the  terms  of  the  advertisements,  the  proposals  were 
to  be  opened  on  the  10th  instant,  and  the  contract  executed  on  the  14th  instant. 
The  hour  of  opening  proposals  has  by  further  notice  been  postponed  to  12  m. 
to-morrow.  The  following  information  relates  to  points  specially  referred  to  in 
the  circular : 

1.  As  a  result  of  the  survey.  Pass  li  Loutre  was  selected  for  improvement 
under  the  appropriation  for  the  current  fiscal  year,  and  the  unexpended  balance 
of  the  one  for  last  year,  amounting  together  to  about  $273,000.  The  pUn 
adopted  is  that  of  excavating  and  stirring  or  harrowing  up  the  minute  alluvial 
material,  forming  mainly  the  bars  by  deposit  from  the  heavily-laden  waters 
of  the  river,  by  means  of  double-ender  dredge-boats  fitted  with  an  excavating 
screw  14  feet  in  diameter,  of  four  blades,  at  one  end,  (similar  and  similarly 
mounted  to  the  ordinary  screw-propeller,)  turning  by  means  of  a  double  engine 
at  the  rate  of  sixty  revolutions  per  minute,  and  reaching  two  feet  below  the  under 
side  of  the  keel ;  and  an  auxiliary  scraper  or  harrow  at  either  end.  The 
light,  and  in  many  cases  almost  semi-fluid  material  thus  again  brought  into  a 
disseminated  and  floating  condition  will  be  gradually  carried  off  to  deep  sound- 
ings by  the  current  of  the  river  and  the  tide  of  the  gulf 

2.  Owing  to  the  character  of  the  condition  under  which  the  bars  are  formed 
and  maintained,  this  work  is  not  susceptible  of  ''  entire  and  permanent  comple- 
tion." The  water  of  the  river  is  heavily  and  constantly  laden  with  sediment, 
with  an  increasing  tendency  to  rapid  deposit  on  the  bars  the  instant  the  channel 
depths  are  increased.  After  the  completion  of  the  two  dredge-boats  required  for 
the  work,  an  annual  expenditure  of  $100,000  will  be  required  for  the  constant 
maintenance  of  a  20-foot  channel ;  of  which  $75,000  is  estimated  for  removing 
and  working  expenses,  and  $25,000  for  repairs,  buoys,  &c. 
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3.  Daring  the  next  fiscal  year  $375,000  can  be  profitably  expended  npon  the 
work,  and  is  absolutely  essential  to  its  success,  of  which  amount  $  J  00,000  is 
estimated  for  running  and  working  expenses,  repairs,  &c.,  and  $275,000  for 
construction  and  delivery  of  the  second  of  the  two  required  dredge- boats.  At 
least  two  dredge-boats  are  required  for  constant  maintenance  of  a  channel,  since 
a  machine  of  their  character  is  liable  at  any  time  to  become  disabled  to  the  ex- 
tent of  requiring  a  cessation  of  work  for  repairs,  and  must  be  docked  at  least 
once  a  year  for  general  repairs  and  overhauling. 

4  and  5.  This  work  is  located  in  the  collection  district,  and  near  the  port 
of  New  Orleans. 

6.  The  amount  of  revenue  collected  at  the  port  of  New  Orleans  during  the 
last  fiscal  year  is  five  million  three  hundred  and  eighty-eight  thousand  three 
hundred  dollars  and  sixty  cents,  ($5,388,300  60.) 

7.  During  the  year  3,953  vessels,  with  a  tonnage  amounting  to  2,290,461  tons, 
were  cleared  from  the  port  of  New  Orleans.  The  freights  on  flour  and  grain 
from  St.  Louis  to  New  York  via  New  Orleans,  and  from  St.  Louis  to  New  York 
by  rail,  are  about  as  follows,  viz  : 


St.  Lonis  to  New  York  via  New  Orleans. 


St.  Louis  to  New  York  by  rail. 


Flour $1  20  per  barrel. 

Wheat 0  36  per  bushel. 

Com 0  35  per  bushel. 

Oats 0  20per  bushel. 


Flour $1  80  per  barrel. 

Wheat 0  52iperbushel. 

Corn 0  49i  per  bushel. 

Oats 0  28  per  bushel. 


For  further  information  and  remarks  in  this  connection  reference  is  respect- 
fully made  to  my  annual  report  dated  November  14,  1866. 

8,  9,  and  10.  No  proposals  have  been  considered  nor  contracts  executed  since 
my  report  of  last  year. 


SURVEY    OF   GALVESTON    HARBOR    WITH  A    VIEW    OF    FORMING   PLANS    FOR  ITS 

PRESERVATION  AND   IMPROVEMENT. 

Great  difficulty  was  found  in  securing  the  services  of  experts  competent  for 
this  survey,  and  some  delay  had  occurred' in  efforts  to  this  end,  when,  at  the 
solicitation  of  the  engineer  department,  the  Coast  Survey  Office  kindly  ordered 
one  of  its  parties,  under  command  of  Mr.  Nes,  to  report  to  me  for  the  execution 
of  the  survey. 

In  May  last  I  ordered  Lieutenant  W.  S.  Stanton,  corps  of  engineers,  one  of 
my  assistants,  to  proceed  to  Galveston  and  direct  the  survey.  The  assistant 
of  the  Coast  Survey  did  not  report  with  his  party  until  the  31st  of  that  month. 
From  the  1st  until  the  6th  of  June  the  party  was  engaged  in  repairing  the  survey- 
ing vessels  and  in  taking  in  supplies.  On  the  6th  they  commenced  taking  sound- 
ings and  making  current  observations  in  that  part  of  the  harbor  west  of  the 
meridian  through  the  eastern  extremity  of  Bird  Key ;  they  were  occupied  upon 
this  work  until  the  20th. 

During  this  time  22,859  soundings,  distributed  over  an  area  of  fifty-two  (52) 
square  miles,  were  taken.  Current  observations  were  made  at  the  points  where 
the  surveying  vessel  was  anchored.  On  the  21st  preparations  were  commenced 
for  the  survey  of  Red  Fish  bar,  but  were  discontinued  on  the  24th,  and  the 
survey  of  the  shore  line  of  the  harbor  begun. 

From  the  25th  of  June  to  the  6th  of  July  the  party  was  engaged  on  the  sur- 
vey of  the  shore  line  of  Pelican  island  and  Bolivar  Point,  in  making  current  ob- 
servations in  Galveston  and  Bolivar  channels,  and  in  ascertaining  the  character 
of  the  sub-strata  of  Pelican  Spit. 
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Sickness  having  broken  put  among  the  officers  and  men,  and  the  weather 
being  very  unfavorable  for  the  prosecution  of  the  work,  the  party  was  discharged 
on  the  Gth. 

The  charts,  exhibiting  the  results  of  the  survey  as  far  as  it  had  progressed, 
are  now  preparing  at  the  Coast  Survey  Office  in  Washington. 

As  soon  as  a  party  can  be  had  after  the  subsidence  of  the  yellow  fever  the 
field  work  of  the  survey  will  be  resumed.  I  anticipate  that  in  the  coarse  of  the 
ensuing  winter  I  shall  be  able  to  complete  the  survey  and  prepare  and  submit  a 
plan  for  preserving' and  improving  the  harbor. 

I  have  in  hand  funds  probably  sufficient  to  complete  the  survey,  from  the 
appropriation  for  examinations  and  surveys  on  the  Atlantic  coast. 

SURVEY  OF  PASS  AND  BAYOU  MANCHAC  AND  AMITB  RIVER,  LOUISIANA,  WITH  A 
VIEW  TO  DETERMINING  THE  FEASIBILITY  OF  FIRST-CLASS  STEAMBOAT  NAVI- 
GATION THROUGH  THEM  BETWEEN  THE  MISSISSIPPI  RIVER  AND  LAKE  PONT- 
CHARTRAIN. 

The  field  work  of  this  survey  was  begun  and  completed  during  the  months 
of  May  and  June  last  under  the  superintendency  of  Lieutenant  J.  K.  Hezlep, 
corps  of  engineers,  one  of  my  assistants,  since  deceased  The  report  and  ac- 
companying maps  and  plans  are  in  course  of  preparation,  and  will,  doubtless, 
be  in  readiness  to  be  submitted  early  in  December  next.  No  funds  in  addition 
to  the  amount  derived  from  the  appropriation  for  examinations  and  surveys  of 
western  and  northwestern  rivers  now  in  hand  are  required. 
Very  respectfully,  your  obedient  servant, 

M.  D.  McALESTER, 
Brevet  Brigadier  General  and  Major  of  Engineers. 
Brevet  Major  General  A.  A.  Humphreys, 

Chief  of  Engineers,  Washington,  D.  C. 


F  1. 

United  States  Engineer  Office, 

Neto  Orleans,  March  29,  1867. 

General  :  I  have  the  honor  to  acknowledge  the  receipt  of  engineer  depart- 
ment letter  of  the  23d  instant,  notifying  me  of  an  additional  appropriation  of 
$200,000  for  improving  the  mouth  of  the  Mississippi,  and  asking  information  as 
to  the  success  and  prospects  of  success  obtained  by  the  present  contractor,  Mr. 
Horace  Tyler,  &c.  ^ 

After  considerable  delay,  due  to  repeated  accidents  to  the  machine  during  io- 
formal  trials  at  the  wharf,  the  feriy  boat  Wiggins,  containing  the  machine  de- 
signed for  reducing  the  bar,  started  for  the  mouth  of  the  river  on  the  19th  ioetaQt, 
commanded  by  Oaptain  E.  L.  Brady,  and  accompanied  by  Lieutenant  D.  W. 
Payne,  corps  of  engineers,  and  myself.  The  pumps  for  feeding  the  boat's  boUen 
got  out  of  order  several  times  on  the  way  down,  and  the  buckets  of  her  driviD^ 
wheel  were  found  shifting,  owing  to  the  greatly  increased  depth  to  which  she  was 
settled  in  the  water  by  the  introduction  of  the  dredging  machine.  A  day  at 
Fort  Jackson  was,  therefore,  taken  for  repairs,  and  another  after  arrival  at  the 
telegraph  wharf  at  Southwest  Pass.  It  became  apparent  on  the  way  down  that 
the  Wiggins  had  not  sufficient  power  to  permit  of  her  being  handled  easily,  and 
to  enable  her  to  hold  the  conical  screws  in  contact  with  any  desired  points  of  the 
bar,  either  with  or  against  the  current.  Captain  Brady  therefore  decided  not  to 
attempt  work  on  the  bar  until  the  contractor  should  send  a  tug  to  assist  the 
Wiggins. 

On  the  23d,  however,  the  machine  was  taken  to  the  flats,  near  Pilot  Town,  m 
Southwest  Pass,  about  a  mile  and  a  half  above  the  bar,  for  trial.  The  first 
trial  was  in  six  feet  water,  hard  bottom,  the  Wiggins  being  tied  to  a  wharf. 
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Whenever  the  conical  screws  came  in  contact  with  the  bottom ^thej  tore  it  up 
without  difficulty,  and  in  the  course  of  twenty  to  thirty  minutes  the  water  under 
and  in  immediate  vicinity  of  the  screws  (their  position  was  shifted  laterally  but 
five  or  six  feet)  was  deepened  from  one  foot  to  two  and  a  half  feet.  For  the 
second  trial  the  Wiggins  was  cast  ofiP  into  eighteen  feet  water  where  the  current* 
was  comparatively  slight,  her  screws  lowered  to  that  depth,  and  set  to  work,  the 
boat  being  placed  and  held  in  position  by  means  of  her  own  propelling  power ; 
bottom  soft.  The  boat  could  no  more  than  hold  her  own  against  the  current, 
but  she  shifted  position  grs.dually  in  shore  to  fifteen  feet  water,  the  screws  still 
taming  about  ten  revolutions  per  minute,  and  easily  cleanng  their  way  in  the 
three  feet  of  soft  mud.  The  hoisting  and  lowering  apparatus  worked  well,  the 
work  being  done  by  one  of  the  engines  provided  for  turning  the  screws.  The 
screws,  with  the  frame  in  which  they  are  mounted,  were  hoisted  or  lowered 
through  a  distance  of  twelve  feet  in  eight  minutes. 

The  conical  screws  are  twenty  feet  long,  five  feet  in  diameter  at  their  basis, 
and  are  placed  so  that  their  points  come  together  in  front  of  the  boat's  cutwater, 
and  their  bases  are  separated  from  each  other  so  as  to  measure  about  twenty  feet 
**from  out  to  out."  They  are  mounted  so  that  their  axes  are  horizontal,  the 
salient  angle  they  form  being  foremost.  Their  flanges  are  twelve  feet  wide  at 
the  b.ise  of  the  cones,  diminishing  to  six  inches  at  the  points. 

These  trials  convince  me  that  the  screws  can  remove  whatever  sedimentary 
portions  of  the  bar  they  may  be  brought  in  actual  contact  with,  whether  they 
be  hard  or  soft.  The  limited  surfaces  of  the  flanges,  and  the  small  velocity  with 
which  they  strike  the  water,  can  insure  very  little,  if  any,  work,  however,  (ex- 
cept when  the  bar  is  very  soft,)  from  the  "  wash,"  and  the  effort  to  throw  up  the 
particles,  disturbed  from  their  beds,  well  into  the  current  will  doubtless  be  slight. 
It  will  be  noted  that  all  the  dimensions  adopted  for  the  conical  screws  are  re- 
duced one-half  (about)  from  those  prescribed  by  Mr.  Bishop,  their  inventor. 

With  the  knowledge  I  have,  I  can  as  yet  predict  neither  the  success  nor  non- 
success  of  the  contractor.  The  doubtful  questions  are :  Can  the  machine  be  han- 
dled, even  with  the  help  of  a  tug,  with  sufficient  facility  and  precision  to  perform 
the  required  work  ?  To  what  extent  will  operations  be  hindered  by  accidents 
to  which  the  character  both  of  the  boat  and  machine  render  them  peculiarly 
liable  ?  There  is,  moreover,  the  liability  to  shipwreck.  (See  my  letter  of  2d 
instant.) 

I  returned  to  this  city  on  the  25th  instant,  leaving  Lieutenant  Payne  on  the 
spot,  with  orders  to  report  to  me  without  delay  any  incident  relating  to  the  suc- 
cess or  prospect  of  success  of  the  contractor's  efforts.  Anything  of  this  character 
transpiring  I  will  report  immediately  to  the  department.  A  tug,  to  serve  con- 
stantly as  tender  and  tow-boat  for  the  Wiggins,  started  for  the  bar  this  morning. 

The  last  extension  granted  the  contractor  expired  on  the  10th  instant.  I  have 
decided  to  take  no  further  action  as  to  extension,  awaiting  the  determination  of 
the  question  of  the  contractor's  success. 

As  to  the  boat  designed  especially  Tor  work  on  the  tide-water  bars  of  the 
Mississippi,  proposed  in  my  letter  of  the  2d  instant,  a  further  description  of  her 
may  not  be  out  of  place  at  the  present  time.     She  should  be  a  "  double-ender," 
provided  with  two  strong  and  powerfully  driven  screw  propellers,  one  at  each 
end,  driven  by  separate  engines,  and  with  water-tight  compartments  or  tanks, 
such  that  when  empty  the  vessel  would  draw  sixteen  feet,  (a  depth  of  channel 
always  possible  across  the  bars,)  and  when  full  of  water,  say  twenty-four  feet, 
(a  depth  of  channel  as  great  as  will  probably  be  called  for  for  many  years  to 
come.)     When  drawing  twenty-four  feet  her  upper  or  spar  deck  should  be  not 
more  than  two  feet  above  the  water,  in  order  to  bring  the  point  of  attachment  of 
any  device  it  might  be  found  necessary  to  add  in  aid  of  the  action  of  the  pro- 
pellers as  near  the  working  point  on  the  bar  as  possible.     The  total  depth  of 
the  vessel  from  the  spar  deck  to  the  bottom  of  the  keel  would,  therefore,  be 
twenty-six  feet,  (about.)     Her  spar  deck  should  be  nearly  flat,  like  a  monitor's. 
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and  perfectly  clear  of  all  obstructions  from  both  ends  to  near  '*  midships,"  to 
facilitate  the  addition  at  any  time  of  any  device  found  necessary.  She  should 
have  a  single  pilot-house  midships,  about  or  under  which  any  structures  re- 
quired for  quarters  and  other  purposes  could  be  placed.  Her  length  and  beam 
would  be  determined  by  the  space  and  flotation  required  for  her  water  compart- 
ments, boilers,  and  machinery,  coal,  &c.  The  minimum  draft  being  sixteen  feet, 
the  screw  propellers  should  describe  circles  of  about  that  diameter.  The  number 
of  blades  allowed  the  propellers  would  be  a  matter  for  consultation  with  experts, 
but  it  is  likely  that  four  blades  would  be  preferable.  Their  ends  should  be 
shaped  so  as  most  readily  to  cut  away  compacted  mud.  I  apprehend  no  diffi- 
culty in  mounting  and  shaping  the  rudder-posts  and  rudders  so  as  to  be  fully 
able  to  stand  any  impact  against  sedimentary  deposits  of  any  degree  of  hard- 
ness, and  so  as  not  to  interfere  essentially  with  the  action  of  the  screws  in  cutting 
away  such  deposits.  The  forward  rudder  would,  of  course,  be  always  made  fast 
in  a  position  parallel  with  the  keel,  (like  that  of  a  New  York  ferry-boat,)  to  be 
released  when  the  engines  should  be  reversed.  The  rudders  would,  of  course, 
have  a  different  shape  from  an  ordinary  ship's  rudder,  in  order  to  avert  damage 
by  impact. 

The  vessel  should  be  very  staunch  and  strong. 

Such  is  a  brief  outline  of  my  plan  for  a  dredge-boat.  I  would  not  feel  com- 
petent to  elaborate  the  details  and  working  plans  without  consultation  with  ex- 
pert ship-builders. 

The  screw  propeller  embodies  whatever  is  valuable  in  the  principle  of  Bishop's 
conical  screws,  and  moreover  exceeds  them  in  efficiency  to  the  extent  of  the 
powerful  wash  it  exerts  in  immediate  contact  with  the  bar,  both  to  displace  the 
particles  composing  it  and  to  throw  them  well  up  into  the  current. 

On  witnessing  the  performance  of  Bishop's  cones,  I  determined  that  their 
efficiency  would  be  as  great  as  it  is  at  present  were  the  cones  cut  off  within  &ve 
feet  of  their  bases  and  placed  side  by  side,  nearly  in  contact,  in  front  of  the  bow 
of  the  boat.     Ab  at  present  arranged,  they  have  a  ridge  between  them. 

I  have  no  doubt  whatever  of  the  ability  of  a  vessel  (one  or  more)  like  the  one 
I  have  described  to  produce  and  maintain  the  requisite  depth  of  channel  every- 
where when  the  bar  is  smooth  and  free  from  mud  lumps,  with  her  screwe  un- 
aided, and  very  little  doubt  of  her  ability  to  reduce  even  the  mud  lumps.  One 
thing  is  certain,  and  that  is,  if  the  screws  are  sufficiently  strong,  and  turned  by 
engines  sufficiently  powerful,  they  will  necessarily  cut  away  whatever  compacted 
mud  they  come  in  contact  with. 

During  my  passage  up  the  river  on  the  screw  steamer  Monterey,  (25th 
instant,)  one  of  the  blades  of  her  screw  struck  the  limb  of  a  drifting  tree,  (the 
limb  being  perfectly  sound  and  eight  inches  in  diameter,)  and  cut  it  short  off  as 
if  done  with  a  single  blow  of  an  axe,  producing  no  injury  to  the  propeller  screw, 
the  ship,  or  the  machinery.  The  engine  was  not  even  stopped.  If  necessaiy, 
however,  to  cut  away  the  mud  lumps  any  device  thought  to  be  efficient  for  that 
purpose  can  at  any  time  be  added.  Indeed,  it  may  in  any  event  be  a  question 
whether  the  plan  of  blasting  the  mud  lumps,  so  successfully  applied  by  Colonel 
Long,  (see  his  reports,)  is  not  the  best  one.  The  experience  of  Mr,  Tyler,  under 
the  present  contract,  in  regard  to  mud  lumps  may  be  valuable. 

I  am  authentically  informed  that  the  propeller  Matanzas,  reaching  the  bar 
about  eighteen  months  since  with  a  greater  draught  than  was  then  admissible, 
worked  her  way  through,  stem  foremost,  by  means  of  her  propeller  screws, 
the  depth  of  mud  worked  through  being  estimated  at  two  to  two  and  a  half 
feet.     Of  course  the  ship  drew  more  water  aft  than  forward.  * 

"  Several  other  instances  of  ships  makine  their  way  through  the  muddy  deposit,  stem  fore- 
most, by  means  of  their  own  screws,  have  oeen  indirectly  reported  to  me. 

The  plan  of  iidjusting  the  dratieht  of  vessels  by  filling  and  emptying  their  water  compart- 
ments provided  tor  that  purpose,  has  been  frequently  applied  successfmly  to  vMsels  of  war. 
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A  dredge-boat  such  as  the  one  proposed  could,  I  presume,  be  constructed  within 
tLree  months  after  the  completion  of  the  working  plans,  at  ship-yards  possessing 
extensive  resources  like  some  exiiting  at  New  York,  Philadelphia,  and  Wilming- 
ton.   Requisite  skill  and  facilities  are  not  to  be  found  here  nor  on  this  coast. 

I  would  respectfully  call  the  attention  of  the  department  again  to  my  remarks 
on  the  subject  of  width  of  channel,  thorough  and  ample  buoying  of  the  same, 
and  the  necessity  of  the  constant  presence  of  a  person  properly  authorized  to 
control  ship  and  tow-boat  masters  and  pilots,  and  regulate  the  passage  of  vessels 
through  the  channel,  (see  my  letter  of  21st  ultimo.) 

The  buoys  should  bo  ranged  along  either  side  of.  the  channel  at  intervals  of 
fifty  to  one  hundred  yards,  so  as  to  serve  at  night  on  lines  say  200  feet  apart, 
equidistant  from  the  mid-channel  line.  The  work  of  dredging  could  then  pro- 
ceed for  a  width  of  channel  of  120  to  150  feet,  and  vessels  pass  through  with- 
out interference  with  the  buoys.  The  buoys  should  be  placed  under  direction 
of  the  officer  in  charge  of  the  improvement ;  the  buoys  being  furnished  by  the 
light-house  bureau,  or  purchased  by  himself.  At  present  there  are  but  five  buoys 
in  the  Southwest  Pass,  one  of  which  marks  a  wreck  and  another  a  mud  lump. 
Buoys  are  placed  under  direction  of  the  light-house  inspector  when  their  ne- 
cessity is  claimed  by  the  pilot.  As  a  matter  of  course  the  pilots  will  have 
no  more  buoys  placed  than  are  absolutely  necessary  to  indicate  the  channel  to 
themselves,  in  order  that  no  vessel  may  enter  the  channel  without  their  services. 

I  regard  the  proposition  of  stationing  a  person  at  the  channel,  with  absolute 
control  of  it,  as  ofthejirst  importance^  not  second  even  to  the  project  of  deepen* 
ing  the  channel  itself.  Should  Pass  a  Loutre  be  finally  selected  for  improve- 
ment, there  will  be  scarcely  any  opposition  to  obtaining  and  maintaining  absolute 
control,  Southwest  Pass  being  the  one  at  present  principally  used. 

In  my  letter  of  the  21st  ultimo,  above  referred  to,  I  stated  that  I  believed  the 
pilot  commissioners  were  appointed  by  the  governor  of  the  State.  I  have  since 
learned  authentically  that  they  are  elected  by  the  pilots  themselves,  the  persons 
elected  being  themselves  bar  pilots,  the  governor  merely  going  through  the  form 
of  confirming  the  election. 

As  strange  as  it  may  appear,  when  the  importance  of  the  interests  involved 
are  considered,  the  pilot  commissioners,  once  elected,  are  subject  to  no  authority 
whatever. 

Very  respectfully,  your  obedient  servant, 

M.  D.  McALESTER, 
Brevet  Brigadier  General  of  Engineers, 

Brevet  Major  General  A.  A.  Humphry vs. 

Chief  of  Engineer Sy  Washington,  D.  C. 


F2. 

United  States  Englveer  Office, 

New  Orleans,  La.f  June  7,  1867. 

General:  In  accordance  with  instructions  contained  in  engineer  department 
letter  of  the  13th  ultimo,  I  transmit  herewith  a  plan,  with  specifications,  of  a  dredge- 
hoat  which,  in  my  opinion,  will  accomplish  the  best  results  in  opening  channels 
across  the  bars  at  the  Mississippi  river  mouths.  I  have  been  unable  to  describe 
more  specifically  many  important  parts  of  the  boat  in  consequence  of  the  absence 
in  this  vicinity  of  any  person  sufficiently  expert  in  ship-building,  marine  architec- 
ture, and  marine  machinery,  to  be  of  any  aid  in  consultation.  Should  the  depart- 
ment approve  the  plan,  I  would  respectfully  suggest,  if  deemed  expedient,  that  I 
be  authorized  to  visit  some  point  on  the  Atlantic  seaboard,  where  access  can  be 
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had  to  persons  expert  in  planning  mercantile  or  United  States  nayal,  sea-going 
steamers,  with  a  view  to  fixing  definitely  upon  the  several  parts  of  the  dredge- 
boat,  so  that  thej  shall  be  compatible  with  each  other,  and  with  maximum  effi- 
ciency ;  and  to  drawing  up  specifications  corresponding  thereto,  to  be  used  in 
the  advertisements  for  proposals,  and  in  the  draft  of  the  contract  for  building  the 
dredge-boat.  Otherwise  I  would  respectfully  suggest  that  working  plans  and 
specifications,  based  on  the  outline  description  and  specifications  herewith  sub- 
mitted, might  be  advertised  for,  offering  a  premium  for  the  one  adopted. 

As  stated  in  my  previous  communication  on  the  subject,  I  feel  confident  that 
the  dredge-boat  I  propose  will  be  competent  to  deepen  and  maintain  the  required 
channel  by  means  of  the  propellers  alone.  But  with  a  view  to  rendering  ultimate 
success  certain,  I  have  so  devised  that  the  boat  can  at  any  time  receive  addi- 
tional machinery  thought  competent  or  necessary  either  to  accomplish  or  hasten 
the  desired  results.  In  furtherance  of  the  view,  and  also  for  the  following 
reasons^  I  have  made  full  provision  (see  specifications  and  sketches)  for  the  addi- 
tion, at  will,  of  scrapers  to  act  on  the  bars,  in  conjunction  with  the  propellers : 

1.  The  adaptation  of  the  boat  (apertures,  hawser-holes,  &c.,  in  the  hull)  will 
occasion  a  very  insignificant  outlay  while  she  is  yet  in  the  stocks ;  and  the 
scraper  apparatus  (see  rough  sketch  herewith,  illustrating  its  character)  can  be 
fabricated  in  this  city,  and  attached  at  any  time  while  the  boat  is  afloat*  by  means 
of  simple  appliances,  it  being  only  necessary  to  moor  her  in  still  water. 

2.  We  know  that  the  plan  of  scraping  is,  to  a  certain  extent  at  least,  efficient 
by  actual  trial  during  a  period  of  at  least  seven  months  of  the  season  during 
which  the  bars  constitute  the  greatest  obstruction  to  navigation,  (January  to 
August,  1S60 ;  see  certificates  of  C.  H.  Fuller,  supervisor,  &c.,  and  approval 
of  Colonel  Long,  topographical  engineers.  United  States  agent,  pp.  205  to  210, 
Executive  Document  No.  5,  thirty-sixth  Congress,  second  session.  House  of 
Representatives.)  The  scrapers  1  propose  are  equally  efficient  with  the  one 
applied  by  Colonel  Long,  (see  p.  162  of  document  just  referred  to,)  are  much 
simpler  in  their  construction  and  application,  and  far  less  unwieldy. 

3.  In  passing  up  stream  across  the  bar,  the  resistance  of  the  current  is  such 
that  the  boat  may  be  made  to  pass  over  the  bottom  slowly  enough  to  obtain  the 
maximum  excavating  effect  of  the  propeller  on  the  bar,  without,  at  the  same  time, 
preventing  efficient  steering,  or  the  boat  being  kept  parallel  with  the  current,  (in 
this  case  it  is  the  up-^ixeajsx  propeller  that  does  the  work  both  of  propulsion  and 
excavation.)  But  in  passing  dovm  stream,  across  the  bar,  it  is  desirable  also  to 
get  the  effect  of  the  propellers  in  excavating  it;  and  as  the  current  is  three  feet  to 
four  feet  per  second,  in  order  to  obtain  '*  steering  headway  "  the  boat  must  pass 
so  rapidly  over  the  bottom  as  partially  to  neutralize  that  excavating  effect. 
But  the  scrapers  (which  are  attached  to  the  «/i-8tream  end  of  the  boat  only,  and 
arranged  to  work  down  stream,  the  work  of  propulsion  being  in  this  case  done 
by  the  (fot^»- stream  propellers)  obviate  this  defect,  aid  to  hold  the  boat  parallel 
to  the  current,  and  the  propeller  to  its  work  of  excavating.  Moreover,  in  moving 
down  stream,  there  will  be  a  surplus  of  power  which  can,  better  than  not,  be 
utilized  for  working  scrapers.  As  before  stated,  however,  any  other  preferable 
device  which  may  occur  or  be  presented  may,  at  any  time,  be  attached  when  tbe 
necessity  becomes  apparent. 

In  devising  the  dredge-boat,  I  have  constantly  kept  in  view  the  important 
consideration  of  ample  power  combined  with  thorough  staunchness ;  fully  im- 
pressed with  the  idea  that  no  cheap  device,  however  ingenious,  could  be  invented, 
such  that  the  immense  deposits  obstructing  the  bar  channels  could  be  disposed 
of  as  if  by  something  like  magic ;  and  fully  believing  that,  in  order  to  accom- 
plish the  object,  a  certain  sum  of  money  must  be  expended,  a  certain  amoant  of 
steam  generated,  and  a  certain  quantity  of  actual  work  done. 

I  am,  moreover,  still  of  the  opinion  (see  my  letter  on  this  subject,  Jane  25, 
1866)  that  continuity  of  work  is  a  consideration  of  great  importance,  whatever 
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plan  may  be  tued,  in  order  that  the  deposits,  once  displaced  or  floated  up,  may 
be  floated  or  washed  beyond  the  limits  of  the  bar  before  being  redeposited. 
Hence  the  "  donble-ender/'  obviating  the  loss  of  time  occasioned  in  taming  a 
"  single-ender/'  at  each  change  of  direction  across  the  bar. 

I  am  aware  that  the  cost  of  the  boat  will  be  considerable ;  bat  that  it  can  be 
baUt  and  a  channel  of  twenty  feet  maintained  for  a  year  within  the  amounts  now 
appropriated,  I  have  no  donbt,  and  the  boat  will  be  available  for  operations 
under  subsequent  appropriations. 

It  may  be  proper  to  note  that  some  time  last  February  I  intimated  my  plan 
of  eumbining  the  ordinary  ship's  propeller  with  the  adjustment  of  a  boat's  draught 
of  water  by  means  of  water  tanks  to  Captain  E.  L.  Brady,  Mr.  Tyler's  agent,  in 
command  of  the  Wiggins,  and  in  charge  of  the  excavating  operations  on  the  bar 
under  his  contract.  In  the  latter  part  of  March  following,  while  at  the  bar,  wit- 
nessing the  operations  of  the  Wiggins,  I  described  my  plan  more  fully  in  his 
hearing.  About  the  middle  of  last  month  he  showed  me  in  my  ofBce  drawings 
of  a  device  which  he  had  conceived,  depending  upon  my  plan,  as  I  had  described 
it  in  hie  hearing ;  the  application  of  the  plan  differing  considerably,  however,  .from 
the  one  I  submit  herewith.  I  have  just  been  informed  that  he  has  applied  for  a 
patent  in  the  premises.  Whether  or  not  his  patent,  should  he  obtain  it,  will 
cover  the  principle  involved,  that  of  using  propellers  in  connection  with  adjust- 
ment of  draughts,  as  stated,  for  the  purpose  of  excavating  under  running  water, 
I  am  unable  to  decide.  It  might  be  worth  while  to  refer  to  the  Gonmiissioner  of 
Pat<uits  on  the  subject.  Although  I  had  no  intention  of  patening  myself  any 
device  involving  the  principle  named,  or  the  principle  itself,  (were  such  a  thing 
possible,)  I  certainly  did  not  authorize  Captain  Brady  to  do  so. 

The  surveys  of  Southwest  Pass  and  Pass  k  Loutre  by  the  coast  survey  parties 
designated  for  that  purpose  under  my  direction  have  Deen  completed,  and  full 
reports,  illustrated  by  charts,  submitted  to  me.  From  these  I  have  caused  de- 
ductions to  be  made,  a  statement  of  which  is  herewith  respectfully  submitted. 
Ihese  show,  as  I  had  anticipated,  that  Pass  k  Loutre  possesses  decided  advan- 
tages for  improvement  over  the  other  pass ;  although  owing  to  the  rapidity  of 
the  current  and  the  imperfect  character  of  the  appliances  available  for  tbe  pur- 
pose, the  investigation  of  the  character  of  the  sub-strata  of  the  bars  was  not  as 
thoroagh  as  was  desired.  Moreover,  as  hitherto  remarked,  the  absence  at  Pass 
k  Loutre  of  the  throng  of  vessels  at  some  seasons  obstructing  Southwest  Pass, 
constitutes  a  consideration  of  vast  importance  in  favor  of  the  former. 

I  therefore  recommend,  unreservedly,  that  Pass  k  Loutre  be  selected  for  future 
operations. 

Very  respectfolly,  your  obedient  servant, 

M.  D.  McALESTER, 
Brevet  Brigadier  GenercU,  Major  of  Engineers, 

Major  General  A.  A.  Humphrbys, 

Chief  of  Engineers,  Washington,  D.  C, 
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Improvtment  of  the  mouth  nf  the  Mittiuippi  river. — Dredge-boat. — Propooed 
apfHeatum  t^tcraper: 


a,  scrapers  in  position  for  deepest  cntdng ;  a',  poMtion  fbrleas  depth  of  eattiiw; 
a",  portion  of  scrapeis  raised  clear  of  bottom  passing  np  stream  ktom  bar ;  \ 
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cut-ifOD  shaft  for  eerapere ;  c,  chainB  holding  Bcrapers  in  position ;  d,  chains 
attached  to  washers  on  ends  of  shafV,  holding  scrapers  and  shaft  a^nst  any 
tendency  to  motion  in  direction  of  axis  of  shaft ;  e,  windlasses  on  deck  for  hold- 
ing and  adjusting  scraper-chains;  g,  hawser-holes  through  which  scraper-chains 
pass. 


Suttfiv 
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/MprorefMN/  iff  the  mouth  of  tAe  Mitnuippi  river. — Phm  <^  fri^pottd  irtdgt- 


\     I 


The  dredge-boat  to  be  a  "  donble-endet"  of  like  shape  and  coDotraction  at  botb 
endst  provided  with  two  fltroo^ly  built  fonr-bladed  propellen,  one  at  each  end,  oo 
eeparate  Bhafte,  powerfnlly  driven  by  separate  engines,  or  sets  6f  enginea,  and 
with  GompartmeatB  |0r  tanks,  such  that  when  they  are  emp^  and  the  coal- 
bankets  rail  the  boat  will  draw  fonrteen  feet,  and  when  Ml  twenty-two  fiset 
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The  distance  between  the  spar  deck  and  bottom  of  the  keel  to  be  about  24 
feet,  so  that  the  former  will  be  about  two  feet  above  the  watejr-line  at  deepest 
draught. 

The  extremities  of  the  propeller  blades  to  describe  circles  of  16  feet  diameter; 
their  shaft 'centres  to  be  six  feet  above  the  bottom  of  the  keel,  and  directly  over 
it,  so  that  the  ends  of  the  blades  will  pass  two  feet  below  the  bottom  of  the  keel, 
and  at  minimum  draught  (coal-bunkers  fall)  tangent  to  the  water  surface. 

Length  and  beam  to  depend  mainly  upon  the  space  and  flotation  required  for 
boilers,  engines,  pumps^  and  other  machinen^,  coal  storage,  quarters  for  crew, 
and  the  consideration  of  a  good  model.  The  beam  can  probably  be  safely 
assumed  at  30  feet,  and  a  wdl-proportioned  length  would  probably  be  at  least 
150  feet. 

SrKCIPICATlCNS. 

Hull. — Of  wood,  constructed  with  as  much  strength  throughout  as  is  possessed 
by  first-class  Atlantic  steamers,  and,  moreover,  to  be  re-enforced  at  both  ends  in 
the  most  practicable  mauuer  to  the  extent  of  affording  complete  security  against 
injury  from  shocks  occasioned  by  the  propeller  blades  striking  the  tough  clay 
incrustations  covering  portions  of  the  Mississippi  river  bars.  Dead-wood  to  be 
built  in  at  the  stems,  so  as  to  increase  their  stability  and  steadiness  against  shocks. 
The  model  to  be  so  formed  as  to  give  the  least  practicable  resistance,  consistent 
with  strength  and  other  primary  considerations,  to  progress  through  the  water, 
and  to  speed.  The  bottom  to  be  covered  with  yellow  metal  to  the  water-line  at 
18  feet  araught.  Gut-waters  to  be  inclined  near  the  keel,  so  as  to  clear  well  the 
space  about  the  propellers  at  that  point. 

Spar  deck. — ^To  be  flat  as  possible  consistent  with  adequate  drainage ;  sur- 
rounded with  a  substantial  railing,  and  as  clear  as  possible  of  obstructions, 
especially  from  the  stems  to  distances  of  40  or  45  feet  towards  midships. 

PropeUerg  and  ihqfts — These  to  be,  say,  twenty-five  per  cent,  heavier  and 
stronger  than  would  be  necessary  for  ordinary  sea-going  steamers.  The  piteh 
of  the  blades  to  be  that  which  is  most  approved  for  speed  and  efficiency  in  water. 
The  ends  of  the  blades,  and  the  edges  for  a  distance  of  two  feet  from  the  ends, 
to  be  given  well-defined  edges,  the  angles  of  which  being,  say,  25  degrees.  Shafts 
to  be  confined  by  means  of  bearings  of  unusually  great  numbers  and  strength, 
(to  avoid  as  much  as  possible  vibrations  caused  by  impact  of  the  propeller  blades 
against  hard  or  tough  substances,)  and  to  be  provided  with  shoulders  of  suffi- 
cient number  and  strength  to  prevent  the  possioility  of  any  longitudinal  motion 
by  the  unusual  strain  in  that  direction  to  which  they  will  be  subjected. 

Rmdderi  and  rudder-potts. — All  these  to  be  wrought  iron.  Posto  to  extend 
to  within,  say,  two  feet  of  the  bottom  of  the  keel;  to  be  well  secured  to  the  ends 
of  the  propeller  shafts,  resting  against  these  and  held  there  firmly  by  means  of 
bolto  or  journals  in  prolongation  of  the  axis  of  the  shafts,  the  journals  passing 
through  the  posts  und  taking  k<^ys  or  heads  on  the  outside.  So  much  of  the 
posta  as  interiere  with  unshipping  the  propellers  to  be  movable.  Rudders  to 
admit  of  being  unshipped,  of  course.  Rudaers  to  be  so  arranged  as  to  be  fixed 
at  will  in  positions  parallel  to  the  keel. 

Water  tanks  for  regulating  draught, — ^These  to  be  arranged  in  seta  running 
fore  and  aft ;  each  set  to  be  equally  distributed  on  both  sides  of  the  keel,  to  have 
the  areas  of  its  cross-sections  perpendicular  to  keel,  proportional  to  the  areas  of 
the  corresponding  cross-sections  of  the  hull  from  stem  to  stem,  and  to  be  subdi- 
vided in  such  a  manner  as  to  confine  the  contained  water  and  prevent  ita  follow- 
ing any  motion  of  the  boat,  for  the  purpose  of  obviating  as  far  as  practicable  any 
tendency  to  "  shift  cargo."  The  tanks  or  compartments  of  each  set  to  be  con- 
nected by  apertures ;  these  to  be  fitted  with  convenient  devices  for  firmly  closing 
and  opening  them  at  will.    Each  tank  to  have  a  manhole,  admitting  of  the  re- 


374         REPORT  OF  THE  SECRETABT  OF  WAR. 

moval  of  eand  and  mud  (precipitated  by  the  contained  water)  when  pnmpeddry. 
The  tanks  to  be  filled  bj  means  of  scuttles  placed  jost  below  water-line  for  mini- 
mam  draught  when  the  coal-bunkers  are  empty,  and  emptied  through  scuttles 
placed  jnst  above  water-line  for  maximum  draught,  hj  meanfi  of  pumps  drirea 
07  donkey  engines. 

The  capacity  of  these  scuttles  and  pumps  to  be  sufficient  to  fill  all  the  tanks 
within,  say,  thirty  minutes,  and  to  empty  them  in  a  like  space  of  time. 

All  scuttles  to  be  fitted  with  convenient  devices  for  securely  closing^U^^m,  and 
those  odmitHng  water  to  the  tanks  to  be  also  fitted  with  substantial  strainers. 

Propeller  enginet, — ^Eaeh  propeller  to  be  driven  by  a  power,  say,  twen^-five 
per  cent,  greater  than  woula  be  required  for  a  like  propeller  in  an  ordinaiy 
sea-going  steamer.  This  to  be  accomplished  by  means  of  two  cylinders  placed 
base  to  base,  with  their  axes  in  the  same  right  line  perpendicular  to  the  shaft, 
the  common  base  of  the  two  cylinders  being  directly  over  the  prolongation  of 
tbe  shaft ;  each  piston-rod  being  connected  with  the  crank-pin  bv  means  of  two 
short  connecting  rods  and  a  rock-shaft  with  two  arms  strongly  maae  and  mounted, 
an  arrangement  adopted  generally  on  sea-going  monitors,  giving  great  simplicity 
and  compactness  while  obviating  all  dead  points. 

Bailers, — The  two  seta  of  engines  driving  the  two  propellers  should  be  sap- 
plied  by  steam  from  separate  boilers,  or  sets  of  boilers,  so  arranged,  however,  as 
to  be  all  connected  together,  and  disconnected  at  will. 

The  several  donkey  engines  ouffht  also  to  have  separate  boUers. 

Furnaces,-^  These  to  be  adapted  for  burning  soft  coal. 

Storage  Jin-  coal  — Sufficient  coal  storage  to  be  provided  to  supply  the  for- 
naces  of  all  the  engines  on  board  one  hundred  consecutive  hours  of  uninterrapted 
running. 

Anchors  and  cables, — Three  anchors,  each  capable  of  holding  the  boat  against 
the  Mississippi  river  current,  and  five  chain  cables  of  weight  and  strength  to 
correspond  to  the  anchors,  of  the  length  usually  provided  for  sea-going  ships. 

Masts  and  sails. — One  short  mast  rigged  for  a  fore-and-aft  sail,  with  sail  and 
^Sf^^S  ^  complete ;  and  the  gaff  fitted  completely  for  hoisting  coal  on  board. 

Quarters. — ^To  be  provided  below  spar  deck  for  thirty  men,  and  a  house,  say 
&(ij  feet  long  bv  eight  feet  wide,  running  fore  and  aft  amidships  on  the  spar 
deck,  to  be  fitted  up  for  an  office  and  quarters  for  six  persons,  (one  officer,  ship's 
captain,  mate,  purser,  and  two  steersmen.) 

Pilot-house. — One  pilot-house  amidships  on  top  of  officers'  quarters. 

Pumps, — An  ample  supply  of  steam^  and  hand  pumps  for  putting  out  acci- 
dental fires,  washing  decks  and  other  necessary  purposes,  with  full  supply  of 
hose  to  lead  to  every  part  of  the  boat ;  steam  pumps  to  be  worked  by  steam 
from  the  main  boilers. 

Arrangement  for  attaching  ttoo  scrapers^  one  each  side  the  keel  at  either  end 
of  ike  boat,  at  will. — At  a  point  near  each  stem,  say  twelve  feet  distant  from 
it,  and  five  feet  above  bottom  of  keel,  a  cylindrical  tube  of  boiler  iron  five 
inches  interior  diameter  (a,  see  sketch)  to  be  inserted,  running  from  out  to  oat 
of  the  hull,  athwart  ships  or  at  right  angles  to  the  keel,  and  projecting  farenoogh 
on  either  side  to  take  a  large  and  strong  wrought  iron  washer  which  is  to  be  ac- 
curately fitted  and  strongly  bolted  to  the  ship's  side,  and  to  present  a  shoulder 
three  inches  wide  around  the  aperture  of  the  tube,  the  plane  surface  of  the  shoal- 
der  being  perpendicular  to  its  axis. 

At  points  at  least  twenty* four  feet  from  these  tubes  or  apertures  (measured 
parallel  to  the  keel  and  towards  midships,)  and  eight  feet  (measured  horison- 
tally )  from  the  middle  of  the  keel,  hawser-holes  to  be  inserted  (four  in  all)  through 
the  boat's  sides,  connecting  with  the  spar  deck  by  means  of  strong  cast  iron 
tubes  extending  up  obliquely  towards  midships,  large  enough  to  admit  short- 
linked  three-fourth  inch  chains,  {b,  see  sketch.) 

Should  the  iron  in  contact  with  tlie  yellow  metal  sheathing  give  rise  to  too  rapid 
oxidization,  any  other  equally  strong  metal  can  be  substituted. 
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Small  boats, — One  life-boat,  two  jawl-boats  for  ten  oars  each,  and  one  skiff 
for  four  oars ;  all  to  be  of  the  best  and  most  durable  material,  and  of  the  best 
models  for  speed  and  efficiency.  Two  sets  of  davits,  with  complete  rigging  for 
lowering  ana  hoisting  these  boats  at  convenient  points,  one  on  each  side  of  the 
dredge-boat 

The  dredge-boat  is  to  be  fitted  up  with  all  devices,  fixtures,  appliances  and 
accessories  (except  such  as  may  hereafter  be  specially  designated)  that  are  usu- 
ally provided  for  first-class  ocean  steamers ;  everything  pertaining  to  the  boat 
to  be  of  the  very  best  material  and  constructed  and  applied  in  the  moat  skilful 
and  workmanlike  manner. 

Respectfully  submitted  :  M.  D.  McALEST£R, 

Brevet  Brigadier  General,  Major  of  Engineers. 
Major  General  A.  A.  Humphrbys, 

Chief  of  Engineers,  [Washington. 


Deductions  from  a  special  survey  made  by  parties  of  the  Coast  Survey  during 
April  and  May,  1867,  under  direction  of  Brevet  Brigadier  General  M.  D. 
McAlester,  engineers. 


Distance  across  the  bar  between 
20  feet  carve 

Width  of  Hssamed  channel,  mid- 
channel  line  being  the  line  of 
deepest  soundings 

Mean  depth  of  water  in  present 
channel 

Mean  depth  of  excavation  for  a 
20  feet  channel 

Nomber  cubic  yards  of  excava- 
tion for  a  20  feet  channel 

Least  depth  of  water  on  mid- 
channel  line 

Average  velocitv 

Consistency  of  bottom  of  chan- 
nel, as  ascert^ned  by  thmst- 
ing  down  a  pole  at  different 
points 


Southwest  Pass. 


14,583  feet 

150  feet 

17.19  feet 

2. 81  feet 

221,661 

11  feet 

3^066,  (5'  below  surface) 


Station  A,  water  6  feet  deep, 
soft  mud  for  a  depth  of  8 
feet;  no  sand. 

Station  B,  water  7  feet  deep, 
soft  mud  for  a  depth  of  8 
feet;  no  sand. 

Station  C,  water  15  feet 

deep,  stratum  of  hard  sand 

and  clay  6  inches  thick ; 

soft  mud  and  sand  below. 
Station  D,   water  15  feet 

deep,  clay  and  sand  for 

a  depth  of  5  feet ;  clay 

very  sticky. 
Station  £,   water  16  feet 

deep,  soft  mud  for  a  depth 

of  2  feet. 
Station  F,   water  18  feet 

deep,  soft  mud  and  sand. 
Station  G,   water  19  feet 

deep,  soft  mud  and  sand. 


Pass  k  liontre. 


8,750  feet. 

150  feet. 

15. 38  feet. 

4. 62  feet. 

224,582. 

11  feet 

3  feet  9  inches. 


Station  A,  water  12  feet  deep, 
a  stratum  of  hard  sand  and 
clay  2  feet  thick;  soft  mud 
below. 

Station  B,  water  11  feet  deep, 
very  hard  sand  and  mud, 
unable  to  sink  pole. to  a 
greater  depth  than  4  feet. 

Station  C,  water  1 4  feet  deep, 
soft  mud;  pole  thrust 
down  5  feet. 

Station  D,  water  17  feet  deep, 
very  soft  mud. 
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REMARKS. 

A  comparison  of  these  data  with  the  Coast  Sarvey  chart  shows  that  the  bottom 
of  the  channel  of  the  Southwest  Pass,  between  the  upper  20-foot  cnnre  and 
the  wreck,  a  distance  of  about  two  and  one-third  miles,  is  composed  of  soft  mud 
mixed  with  a  small  quantity  of  sand ;  between  the  wreck  and  the  outer  20-foot 
curve,  about  one-half  of  a  mile,  incrustations  of  a  fine  sticky  claj  with  occasionaUj 
some  sand,  varying  in  thickness  from  six  inches  to  eight  feet,  are  found. 

These  incrustations  exist  in  patches  throughout  the  greater  portion  of  the 
channel  between  the  limits  just  named ;  below,  and  in  the  intervals  between 
them,  the  bottom  is  of  soft  mud. 

At  Pass  k  Loutre,  between  the  upper  20-foot  curve  and  the  ctest  of  the  bar, 
a  distance  of  about  one  and  one-fourth  mile,  the  bottom  is  composed  of  soft  mad 
with  a  little  sand  ;  from  the  crest  of  the  bar  to  the  outer  12-foot  curve,  about 
eight  hundred  feet,  a  hard  incrustation  of  sand  and  mud,  varying  in  thickness 
from  two  to  four  feet,  is  found ;  from  the  outer  12-fout  to  the  outer  20-foot  curve 
the  bottom  is  of  soft  mud. 

There  is  a  mud  lump  covered  with  a  hard  crust  two  feet  thick  in  the  south 
side  of  the  channel,  about  175  feet  from  the  outer  20-foot  curve. 

This  lump  is  about  300  feet  long  and  160  feet  wide,  and  would  project  about 
60  feet  into  a  channel  150  feet  wide,  passing  to  the  north  of  it. 
Respectfully  submitted : 

M   D.  McALESTER, 

Brevet  Brigadier  General. 

Major  General  A.  A.  Humphreys, 

Chief  of  Engineers^  Washington,  D.  C 


APPENDIX  H. 

Report  of  Calomel  J.  N.  Macomb. 

Office  of  Wbstbrn  Rivbr  Improvbmknts, 

Cincinnati,  Ohio,  September  20,  1867. 

General  :  I  respectfully  submit  herewith  my  annual  report  upon  the  duty 
of  improving  the  western  rivers,  &c.,  to  which  I  was  assigned  by  Special  Orders 
No.  418,  dated  War  Department,  Adjutant  General's  Office,  August  22,  1866, 
and  your  letter  to  me  of  September  3,  1866. 

By  Special  Orders  No.  447,  War  Department,  Adjutant  General  s  Office,  Sep- 
tember 7,  1866,  Brevet  Major  0.  W.  Howell,  captain  of  engineers,  was  assigned 
to  duty  as  my  assistant,  and  reported  to  me  on  my  arrival  here. 

The  appropriation  for  building  sna^-boats  and  for  making  the  requisite  exam- 
inations and  surveys,  and  for  commencing  the  improvement  of  these  rivers,  were 
made  by  the  act  of  Congress  approved  on  the  23d  of  June,  1866. 

I  have  thus  far  merely  caused  such  examinations  of  the  Arkansas,  Missouri, 
and  Mississippi  rivers  to  be  made  as  would  suffice  to  show  at  what  points  it 
would  be  most  important  and  useful  to  commence  work  when  all  the  means  and 
appliances  therefor  shall  be  in  readiness  for  use,  it  seeming  on  all  sides  to  be  con- 
ceded that  the  amount  of  work  required  for  these  improvements  is  so  great  as 
clearly  to  come  under  the  designation  of  indefinite,  both  as  to  extent  and  as  to 
the  time  required  for  accomplishing  it. 

My  attention  was  called  in  the  first  place  to  the  duty  of  procuring  the  proper 
boats  and  machinery  for  this  work.  On  inquiry  I  found  that  there  was  nothing 
suitable  to  be  had  by  purchasing,  and  1  recommended  that  we  should  build  the 
boats  and  machinery. 
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About  the  end  of  November  I  received  from  the  engineer  department  drawings 
of  one  of  the  old  snag-boats  used  on  these  waters  some  twenty  years  since,  and 
after  a  careful  study  of  the  plan  on  the  part  of  my  assistants  and  myself,  I  called  to 
my  aid  Mr.  E.  M.  Shield,  one  of  the  most  experienced  and  judicious  mechanical 
engineers  of  the  west,  by  whom  were  prepared  the  models  and  specifications  for 
a  snag-boat  and  machinery,  which  were  submitted  to  the  engineer  department 
on  the  13th  of  February,  1867,  and  approved  on  the  26th  of  the  same  month. 

Important  changes  were  made  in  the  plan  of  the  boat  and  machinery.  In  the 
first  place  the  machinery  for  hauling  out  snags  is  quite  independent  of  the  propel- 
ling wheels  of  the  boat,  thus  giving  a  much  better  command  of  the  whole  power, 
and  affording  the  means  of  controlling  the  position  of  the  boat  while  grappling 
with  a  snag  or  other  obstruction  to  be  removed  from  the  river.  Auxiliary  en- 
gines are  luso  introduced  for  various  duties  which  were  done  by  hand  in  the  old 
plan ;  this  will  probably  increase  the  efficiency  of  the  boat,  while  the  crew  may 
oe  much  smaller  than  it  was  found  necessary  to  have  in  the  old  boats. 

In  accordance  with  instructions,  I  advertised  for  proposals  for  building  three 
boats,  with  appliances  as  above,  and  at  the  expiration  of  the  time  for  receiving 
bids  I  reported  to  the  department  touching  the  embarrassment  which  I  felt, 
arising  from  the  fact  that  while  the  lowest  bidder  for  hulls  of  boats  worked  in 
one  city,  the  lowest  bidders  for  cabins  and  other  important  parts  worked  in  quite 
different  places,  and  I  asked  that  I  might  so  give  out  the  contracts  as  to  have 
each  boat  completed  and  equipped  at  some  one  locality ;  but  this  was  deemed 
to  be  not  in  accordance  with  the  law,  and  1  was  directed  to  give  out  the  con- 
tracts strictly  in  conformity  with  the  lowest  bids  for  separate  parts  of  the  boats, 
so  that  one  of  the  boats  which  we  are  building  at  Cincinnati  will  be  towed  to 
Madison  to  receive  its  cabin  anA  machinery,  and  the  boat  which  is  building  at 
New  Albany  will  need  to  be  towed  up  to  Louisville  to  receive  its  machinery ; 
and  there  are  other  anomalies  of  similar  import  incidental  to  the  requirement 
of  taking,  in  all  cases,  the  "  lowest  responsiole  bidder." 

The  plan  of  receiving  bids  only  from  persons  manufacturing  or  dealing  in 
the  articles  wanted  is  doubtless  the  best  one  both  for  the  government  and  for 
the  dealers ;  but  there  should  be  a  condition  introduced  to  prevent  the  difficul- 
ties and  delays  experienced  in  regard  to  building  these  boats  or  anv  similar 
work,  and  that  condition  should  be  such  as  to  require  that  each  boat  should  be 
completed  and  equipped  where  built.  This,  I  suppose,  would  be  accomplished 
by  fixing  upon  the  towns  or  places  where  such  work  could  be  advantageously 
done,  and  then  taking  bids  for  the  several  classes  of  work  to  be  done  at  those 
places.  I  trust  that  authority  may  be  given  to  the  departments  having  such 
work  in  charge  to  conduct  the  business  in  that  way  or  in  some  better  one. 

Abstracts  of  bids  and  contracts  thus  far  given  out  under  the  head  of 
snag-boats  are  herewith  submitted,  marked  A,  B,  0,  D,  £,  F,  and  6. 

Tlie  hulls  of  the  boats  are  all  well  advanced,  and  can  be  launched  as  soon 
as  the  water  shall  have  sufficiently  risen  to  make  it  safe  to  launch  them.  The 
machinery  is  in  a  good  state  of  forwardness,  and  will  be  ready  for  setting  up 
as  soon  as  the  boats  can  be  placed  within  the  reach  of  the  parties  contracting 
for  it. 

On  the  12th  of  December,  1866,  I  sent  an  assistant  to  proceed  from  Cairo, 
lUinois,  to  Fort  Smith,  Arkansas,  and  note  the  positions  of  all  the  principal 
dangers  to  navigation  on  those  parts  of  the  Mississippi  and  Arkansas  rivers 
embraced  in  that  route.  The  result  of  that  mission  was  explained  to  the 
department  in  my  letter  of  the  21st  of  February,  1867. 

A  list  of  the  more  important  obstructions  to  the  navigation  of  the  Arkansas 
is  herewith  submitted,  marked  H. 

An  inspection  of  this  list  will  show  that  there  is  a  great  amount  of  work 
to  be  done  in  that  river. 

On  the  28th  of  February,  1867,  I  submitted  to  the  department  a  report  from 
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my  asBistant,  Major  G.  W.  Howell,  relative  to  the  removal  of  wreckB  in  tbese 
rivers,  and  recommended  that  a  steamboat  should  be  purchased  and  fitted  out 
with  submarine  armor,  diving-bells,  and  electro-magnetic  batteries  for  explodii^ 
torpedoes,  and  with  derricks  and  all  other  appliances  for  blowing  up  wrecks 
and  hoisting  out  the  detached  parts.  This  recommendation  was  approved, 
and  I  was  directed  to  advertise  for  proposals  for  the  sale  to  the  government 
of  a  suitable  steamboat,  which  was  described  in  the  advertisement.  Only  one 
bid  was  received  under  this  head,  and  a  contract  was  entered  into  by  which 
the  steamer  Commodore  was  purchased  for  this  service.  The  alterations  and 
fitting  up  of  this  boat  being  of  a  nature  not  easily  covered  by  a  contract,  I 
was  authorized  to  have  them  done  by  days'  work,  under  the  supervision  of 
Mr.  Pierce,  the  assistant  whom  I  had  placed  in  charge  of  the  boat. 

This  boat,  on  being  fitted  up  for  the  wrecking  business,  was  called  by  me 
the  General  J.  O.  Totten,  as  stated  in  my  letter  of  28th  May,  1867. 

The  boat  has  been  emploved  in  blowing  up  wrecks  in  the  Mississippi  river 
with  considerable  success,  although  laboring  under  the  disadvantage  of  work- 
ing in  a  very  high  stage  of  water,  which  will  doubtless  render  it  necessaiy 
that  the  wrecks  which  were  first  undertaken  should  be  revisited  during  the 
low  water  of  this  fall. 

My  first  instructions  to  the  assistant  in  charge  were  to  proceed  in  the  steamer 
with  the  wrecking  party  to  commence  removing  two  wrecks  near  St.  Louis, 
which  were  considered  as  prominent  dangers.  On  reaching  St.  Louis  a  supply 
of  powder  for  use  in  the  torpedo  cans  was  procured  at  the  United  States  arsenal, 
the  ordnance  department  having  authorized  its  sale  to  me  for  this  purpose. 
The  first  work  undertaken  was  the  removal  of  the  White  Cloud  and  Belle 
Memphis,  lying  together  just  off  the  lower  part  of  the  city  of  St.  Louis.  The 
work  upon  these  wrecks  was  continued  until  the  2>'>th  of  June,  when,  as  well 
as  could  be  judged  at  the  high  stage  of  water  then  prevailing,  it  was  deemed  to 
have  been  accomplished,  and  was  left  with  the  intention  of  returning  to  make 
further  examination  during  the  low  water  of  the  fall.  While  the  boat  was  at 
the  above  work  there  occurred  the  lamentable  accident  of  the  sinking  of  the 
steamer  Governor  Sharkey  in  that  vicinity,  on  which  occasion  our  wrecking 
party  was  instrumental  in  saving  life,  as  reported  by  me  in  a  letter  dated  July 
1,  1867. 

On  the  27th  of  June  the' wrecking  steamer  reached  Memphis  with  a  view  to 
the  removal  of  the  wreck  of  the  Jeff.  Thompson,  which  had  been  the  means  of 
causing  the  disaster  to  the  steamer  Platte  Valley,  with  great  loss  of  life.  The 
party  continued  to  work  in  the  vicinity  of  Memphis  during  the  greater  part  of 
July,  and  worked  at  the  wreck  of  the  old  wharf  boat,  which  had  encumbered 
the  Memphis  landing.  This  wreck  and  that  of  the  Jeff.  Thompson  were  worked 
upon  until  they  seemed  to  be  destroyed,  as  well  as  could  be  judged  in  the  high 
stage  of  water  then  obtaining.  I  doubt,  however,  if  it  is,  in  all  cases,  possible 
to  clear  away  a  wreck  without  the  aid  of  the  powerful  machinery  of  the  snag- 
boats  in  addition  to  the  shattering  first  done  by  the  torpedoes. 

While  working  in  the  vicinity  of  Memphis  the  crew  suffered  greatly  from 
sickness,  incidental  to  the  climate.  My  assistant  gratefully  acknowledges,  under 
date  of  15th  of  July,  the  important  and  timely  aid  rendered  by  Assistant  Sur- 
geon Tremaine,  of  we  medical  department  United  States  army. 

The  party  continuing  to  suffer  from  sickness,  the  steamer  was  brought  up  to 
the  mouth  of  the  Ohio,  where  I  visited  it  as  soon  as  I  could,  and  on  the  5th  of 
August  reported  to  the  Chief  of  Engineers  the  condition  of  the  party,  and  re- 
quested authority  to  send  the  boat  up  the  Mississippi  to  work  at  the  removal  of 
tne  wreck  of  the  Northern  Light,  in  Coon  Slough,  being  in  the  district  allotted 
to  General  Warren,  who,  not  being  yet  prepsured  to  undertake  that  piece  of  work, 
had  expressed  to  me  a  wish  that  the  wrecking  boat  could  be  sent  thither  for 


SEPOBT  OF  THE  SECRETARY  OF  WAR.         379 

that  purpose.    Mj  request  was  approved  and  granted,  and  the  work  has  been 
dope,  as  reported  by  me  in  a  letter  of  the  20th  of  September,  1867. 

In  the  course  of  ihe  month  of  April,  it  being  evident  that  a  long  time  must 
elapse  before  any  of  the  boats  authorized  to  be  built  and  equipped  for  this  ser- 
vice could  be  in  readiness  for  use,  T  was  directed  to  advertise  for  proposals  for 
boats  fuUj  equipped  with  crews  and  machinery  to  commence  the  work  of  clear- 
ing away  the  snags  and  other  impediments  of  that  sort  in  the  upper  waters  of 
the  Arkansas  and  Missouri  rivers.  I  accordingly  published  the  required  notice 
in  the  latter  part  of  April,  and  on  the  28th  of  May,  1867,  reported  the  result  of 
that  advertising  to  the  department.  The  bids  were  deemed  to  be  excessive,  and 
I  was  ordered  to  advertise  again.  On  the  31st  of  July  I  reported  the  result  of 
this  second  advertising,  and  on  the  7th  of  August  I  was  authorized  to  conclude 
the  contracts  under  these  last  bids. 

These  contracts  were  approved  on  the  19th  of  August,  and  the  contractors 
are  now  at  work  upon  the  Arkansas  river  with  the  steamer  North  West,  and 
apon  the  Missouri  river  with  the  steamer  Underwriter,  on  board  of  each  of 
which  steamers  there  is  a  supervisor  or  inspector,  in  the  employment  of  the 
government,  whose  duty  it  is  to  make  reports  to  this  office  in  writing  once  a 
week,  giving  a  full  account  of  th(?  work  done. 

Abstracts  of  the  bids  and  contracts  for  this  sort  of  work  are  herewith  sub- 
mi  tUd,  marked  No.  1,  No.  2,  and  No.  3. 

In  ord^r  to  ascertain  where  work  upon  the  Missouri  river  was  most  needed, 
I  sent  Brevifit  Major  0.  W.  Howell,  with  instructions  dated  24th  of  June  last, 
to  make  a  careful  examination,  and  report  upon  that  river  from  Fort  Benton  to 
its  mouth.  In  this  duty  he  is  assistea  bv  Major  F.  V.  Werner,  late  of  the  New 
York  let  volunteer  artillery,  who  is  employed  bv  me  for  this  purpose. 

Major  Howell  has  not  yet  returned,  and  it  will  be  some  time  after  his  return 
before  his  report  can  be  prepared.  It  will,  however,  be  finished  before  the  new 
boats  can  be  got  ready  to  avail  of  the  information  which  it  will  afford. 

The  improvement  of  these  great  western  rivers  is  clearly  a  work  which  does 
not  admit  of  permanent  completion,  for  the  channels  which  are  in  use  during  a 
season  or  more  may  be  suddenly  abandoned  by  the  rivers  in  the  course  of  the 
changing  stages  of  the  water.  The  rivers  cut  out  for  themselves  new  channels, 
which,  in  their  turn,  require  to  be  freed  from  snags  to  render  them  safe  for  navi- 
gatbg ;  their  improvement  must,  therefore,  be  carried  on  with  successive  annual 
appropriations  for  working  the  snag-boats,  and  for  constructing  such  additional 
cues  as  may  be  shown  to  be  necessary  from  the  experience  to  be  gained  by  the 
use  of  those  now  in  the  course  of  construction. 

From  the  lists  of  dangers  to  the  navigation  herewith  submitted,  it  is  apparent 
that  there  is  enough  to  be  done  to  employ  snag-boats  and  their  working  parties 
for  many  years  to  come.  (See  lists  marked  H.  and  K,  also  L,  herewith  submit- 
ted.) 

It  was  suggested  by  the  convention  of  steamboat  masters  and  owners  held 
at  St  Louis,  Missouri,  on  the  14th  and  15th  of  May  last,  that  the  establishment 
of  lights  by  the  general  government  at  points  where  dangerous  obstructions 
exist,  or  long  crossings  are  required  to  be  made,  would  contribute  greatly  to  the 
safety  of  lives  and  property.  This  is  doubtless  true,  and  where  the  obstructions 
consist  of  permanent  rocky  ledges  or  reefs  is  well  worthy  of  attention. 

The  amount  of  commerce  and  navigation  to  be  benefited  by  the  carrying  on 
of  these  improvements  is  the  whole  great  inland  commerce  of  the  west,  and  the 
navigation  of  all  the  great  western  rivers,  which  greatly  affects  the  commerce  of 
the  whole  United  States,  the  facilitating  of  which  will  promote  that  of  the  world. 

The  amount  that  can  be  profitably  expended  npon  tnese  improvements  in  the 
next  fiscal  year  is  shown  in  the  estimates  which  I  have  forwarded  to  the  engi- 
neer department. 
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The  experience  to  be  gained  by  the  practical  working  of  tbe  means  and 
appliances  about  to  be  used  in  the  removal  of  obstructionB  can  alone  detenpine 
to  what  extent  it  may  be  advisable  to  modify  these  estimates  in  the  future. 
All  of  which  is  most  respectfully  submitted  by  your  most  obedient  servant, 

J.  N.  MACOMB. 
Colonel  Engineers,  Brevet  Colonel  United  Statee  Army. 

Brevet  Major  General  A.  A.  Humphrbys, 

Brigadier  General  Commanding  Corps  of  Engineers ^ 
United  States  Army,  Washington^  D.  C. 


A. — Abstract  of  proposals  Jbr  hulls  and  attachments  for  three  douhle^hulled  steant 

snag'boats. 


No. 


1 
2 
3 

4 
5 
6 

7 
8 


Name  of  bidder. 


Morton  Sl  Startzman 

Sam.  P.  Hambleton  &.  Co 

Marine  Railway  and  Dock  Co. 

Hill,  Hewitt  &Co 

M.  Howard  &  Co 

Stewart  &.  Barmore 

Vance  &  Armstrong 

William  Jones 1 


Residence. 


Cincinnati,  Ohio. 
do 

New  Albany,  Ind  . 

Jeffersonville.  Ind 

do 

Madison,  Ind 

New  Albany,  Ind 


For  one 
beat. 


$26,000 
24,900 
24,400 
25,700 
28,500 
26,300 
28,000 
24,000 


For  two 
boats. 


$51,000 
49,800 
48,800 


51,100 


For  thrae 
boats. 


$75,000 
74,700 
73,«)0 


73,000 


B. — Abstract  of  proposals  for  boilers,  engines,  and  machinery,  for  three  double* 

htdled  steam  snag-boats. 


No. 


1 
2 
3 
4 
5 
6 
7 
8 
9 


Name  of  bidder. 


Niles  Works 

Robert  Moore  &.  Sons . . . 

Mallev  &  Stemler 

C.T.Dumont 

Miami  Machine  Works. . 
Ainslee,  Cochrane  &.  Co. 

Denis  Long 

Hill,  Hewitt  &  Co 

Neal  Manufactoring  Co  . 


Residence. 


Cincinnati,  Ohio. 

do , 

do 

do 

do 

Loaisville,  Ky 

do 

New  Albany,  Ind 
Madison,  Ind 


For  one 
boat 


$32,000 
39,600 
48,000 
28,500 
50,000 
30,000 
26,500 
37,0a) 
28,500 


For  two 
boats. 


I 


$64,000 
78,200 


57,000 
57,'566" 


For  three 
boats. 


$96,000 
115,800 


85,500 
85,'500 


G. — Abstract  of  proposals  for  joiner  toork  and  cabins  for  three  double-hulled  steam 

snag-boats. 


No. 

Name  of  bidder. 

Residence. 

For  one 
boat. 

For  two 
boats. 

For  three 
boats. 

1 

Hill.  Hewitt  &Co 

New  Albany,  Ind  . 
Cincinnati,  Ohio.. 
Jeffersonville,  Ind. 
Cincinnati,  Ohio.. 
Madison,  Ind 

$7,500 
7,500 
8,000 
9,644 
7,000 

2 

Morton  &  Startzman ......... 

$14,500 

1^1,000 

3 

James  Howard  &  Co 

Elias  Ehler  ..-.• 

4 

5 

Vance  A  Armstroncr  ......... 
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D. — Abstract  ofproposals/ar  tackle,  blocks,  and  cardage,/or  three  double-hulled 

steam  snag-boats. 


No. 


1 
2 
3 


Name  of  bidder. 


Deacon  &,  Depew 

J.  J.Hair 

J.  F.  Harooort... 


Residence. 


New  Albany^Ind. 
Loaisville,  Ky... 
Cincinnati,  Ohio. 


Blocks,  spars, 
and  derncks 
for  one  boat 


$1,662  00 
1,471  00 
1,606  50 


I 

S 


Per  lb. 

$0  25 

23 

25 


^ 


'^6 

si* 


^ 


Per  a. 

10  60 


90 


E. — Abstraft  of  proposals  for  painiing  and  glazing  Jor  three  double-hulled  steam 

snag-boats. 


Name  of  bidder. 

Residence. 

For  two  boats. 

For  one  boat 
at  New  Al- 
bany, Ind. 

• 

5 

No. 

One  at 

Cincinnati, 

Ohio. 

One  at 

Madison, 

Ind. 

For 
three  bo 

1 

W.O.Williams 

Hill,  Hewitt  &  Co.. 

Sign  Sl  Moiray 

D.  J.  Williams  Jb  Co. 
Vance  &.  Armstrong. 
D.J.  Williams  &  Co. 

Lionisyille.  Kr.... 

•2,860 
2,043 

2 

New  Albany,  lud . 

Cincinnati,  Ohio.. 

......do  

3 

$1,500 

$2,600 

4 

$7,200 

5 

M'lditton,  Ind  r . . . 

3,500 
1,800 

6 

Cincinnati,  Ohio.. 

1,800 

F. — (Miscellaneous,} — Abstract   of  proposals  for   iron  for  chains,    making 
chains,  and  salt  for  salting  hulls  for  three  double-hulled  steam  snag-boats. 


No. 


1 
2 
3 
4 
5 


Name  of  bidder. 


Swift's  Iron  and  Steel  Works 

J.  W.Malinee 

Heniy  Worry 

A.  U«  Moore ...... ...... .. 

Hedrick  ALaldly 


Residence. 


Cincinnati,  Ohio. 
Loaisville,  Ky... 
Cindunati,  Ohio. 

do 

do 


Iron. 


Per  lb, 

$0  8* 


For 
making  chains. 


2-inch. 


Per  a. 


$0  05 
05 
05 


1-inch. 


Per  lb. 


$0  07 
06 
08 


0 

a* 


Per  busk. 


$0  50 
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H. — List  of  some  of  the  obstructions  to  the  navigation  of  the  Arkansas  river, 
from  its  mouth  to  Little  Rock,  including  White  River  cut-qf. 

Entering  White  river  about  ten  (10)  miles  above  Napoleon,  on  the  MisBissippi, 
to  go  into  Arkansas  river  throogh  tbe  cat-off,  a  distance  of  eighteen  (18)  mues; 
up  white  river,  for  twelve  (12)  miles  before  reaching  cnt-off  some  few  snags 
and  logs ;  also  the  wreck  of  the  steamer  Ladj  Jackson ;  through  the  cut-off,  a 
distance  of  six  (6)  miles,  very  loggy  and  full  of  snags.  In  low  water  verj  dif- 
ficolt  to  make. 

On  entering  the  Arkansas  river  at  Napoleon,  there  are  fifi«en  (15)  bends  up 
to  head  of  cut-off,  a  distance  of  thirty  (30)  miles,  a  great  many  snags,  and  three 
rack  heaps,  in  the  way.  There  are  snags  and  logs  in  all  the  bends,  some  more 
difficult  than  others  to  navigate,  especiafiy  after  night ;  also  two  or  three  wrecks 
of  steamers.    No  towns,  but  a  great  many  landings,  in  that  distance. 

From  the  head  of  the  cnt-off  to  Red  Forks,  a  small  place  on  the  left-hand  side 
of  the  river,  a  distance  of  twenty  (20)  miles,  there  are  ten  (10)  bends.  River 
crooked  and  snags  all  the  way,  and  all  the  crossings  in  low  water  get  very  shoal. 
Channel  narrow,  and  at  extreme  low  water  only  navigable  for  small  steamers. 
Three  (3)  wrecks  of  steamers  sunk  a  long  time ;  names  of  them  I  do  not  know. 
Breaks  can  be  seen  in  low  water  from  Red  Fork  to  Arkansas  Post.  The  next 
important  place  is  ten  (10)  miles ;  some  few  landings  between.  The  river  con- 
sidered very  good,  although  in  low  water  a  great  many  bad  breaks  to  be  seen. 
On  up  the  river  for  five  (5)  miles  you  come  to  Smith's  cut-off,  a  very  bad  place 
for  logs  and  snags.    On  up  the  river  some  few  snags  in  the  way. 

Up  to  Floyd  Smith's  landing,  a  distance  of  four  (4)  miles,  going  on  up,  snags 
all  tne  way  for  seven  (7)  miles.  There  you  come  to  the  new  cut-off,  called 
"  Moore's  or  Smith's  Bend  cu^off,"  very  crooked  and  snaggy.  Some  five  (5) 
miles  above  you  come  to  Forroley's  bend ;  all  snags ;  a  narrow  track  for  a 
steamboat.  From  Forroley's  cut-off  to  Pine  Bluff,  a  distance  of  eighty-nine  (89) 
miles,  there  aro  thirty-six  (36)  bends ;  all  of  the  bends  have  snags  in,  and  in  low 
water  the  river  is  shoal,  excepting  in  the  bends  among  the  logs,  which  makes  the 
channel  very  crooked.  In  this  aistance  there  are  a  great  nuuiy  high  snags,  of 
all  shapes  and  sizes ;  a  great  many  of  them  we  ran  over  going  down  stream 
after  night. 

Along  thb  one  hundred  and  seventy  (170)  miles,  from  the  mouth  of  the  river 
to  Pine  Bluff,  there  are  upwards  of  two  hundred  (200)  landings,  including  wood- 
vards;  there  are  thirteen  (13)  wrecks  of  steamers  and  barges  sunk,  that  I 
know  of.  Only  few  of  them  are  in  the  way ;  some  of  them  show  breaks  in  low 
water,  and  some  of  them  are  covered  up  in  the  bars. 

From  Pine  Bluff  to  Little  Rock,  a  distance  of  one  hundred  and  ten  (110) 
miles,  there  are  thirty-three  (33)  bends  and  very  crooked  low-water  channel, 
narrow,  and  in  the  crossings  always  changing ;  the  same  nature  as  the  lower 
part  of  the  river ;  snags  and  logs  all  the  way,  and  bad  bare.  There  are  four  (4) 
bluffs  come  in  on  the  left-hand  side  (going  up)  of  the  river,  called  **  Dug's 
Bluff."  "  Yellow  Bluff,"  «  White  Bluff,"  and  "  Red  Bluff." 

In  this  distance  of  one  hundred  and  ten  (110)  miles,  there  are  upwards  of 
ninety  (90)  landings,  wood- yards  included,  and  fourteen  (14)  wrecks  of  steam- 
ers and  wrecks  that  I  know  of.  Several  of  these  are  very  much  in  the  way, 
and  some  are  covered  up  in  the  sand,  and  some  of  the  breaks  can  be  seen  in 
low  water. 

The  distance  from  mouth  of  river  to  Little  Rock  I  call  two  hundred  and  eighty 
(280)  miles.    All  pilots  have  their  own  distance  is  why  I  mention  this. 

EUGENE  G.  HANDLAN, 
Cincinnatit  New  Orleans,  and  Arkansas  River  Pilot. 

[Steamer  "  Bertha."] 

A  true  copy :  J.  M.  MACOMB, 

CoUmd  Engineers,  Brevet  Colonel  U.  S,  A. 
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No.  1. 

Abstract  No.  h  on  account  of  **  improving  Mitsisnppi,  Missouri^  and  Arkaiuai 
rivers.*'  Proposals  for  sale  to  the  United  States  t^  one  side-whe^  steamer  for 
removing  wrecks^  ifc,<,  in  the  above  rivers. 


No. 

Name  of  bidder. 

Town- 

State. 

Date  of 
adyertisement. 

Amount. 

Remarks. 

1 

Thomas  Murdock. 

Cincinnati. 

Ohio. 

March  11, 1867 

$21,000 

Onlylnd  rpceiyed. 

Abstract  No.  2,  on  account  of  improving  Missouri  and  Arkansas  rivers,  prth 
posals  for  furnishing  boats  and  equipment  for  the  removal  of  snags  and 
other  obstructious  from  the  upper  channels  cf  said  rivers  by  contract. 


• 

1 

Name  of  bidder. 

Under   adyertise- 
ment dated — 

Residence. 

Ifissouri  riyer.— 
Price  per  day  of 
1  steamer,  crew, 
andeqidpmentof 
ten  hours. 

|£:1i 

1 

A.  Coyey 

Thomas  llurdock 

Cincinnati  Wrecking  Boat 

Company. 
A.  B.  UoDKins 

1867. 
April  27.. 
April  27.. 
April  27.. 

April  27.. 
April  27.. 

April  27.. 
June  22.. 

June  82.. 

Post  Perrjr,  Pa  . 
Cincinnati,  Ohio. 
Cincinnati,  Ohio. 

Cincinnati,  Ohio. 
Cincinnati,  Ohio. 

Cincinnati,  Ohio 
Cincinnati,  Ohio. 

Cincinnati,  Ohio. 

$800  per  day. 
240  per  day. 
300  per  day. 

2 
3 

...... . ...... 

4 

$175  per  day. 
170  per  day. 

245  per  day. 

5 

Arkansas  and  White  Riyer 

Wrecking  Boat  Company. 

Thomas  Murdock 

6 

1 

Cincinnati  Wrecking  Boat 

Company. 
Arkansas  and  White  Ri^er 

Wrecking  Boat  Company. 

(275  per  day. 

2 

$160  per  day. 
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Abstract  No.  3,  of  contract  made  on  account  of  improving  Miisissippi,  Missouri 

and  Arkansas  rivers. 


No. 

Name  of  contractor. 

Residence. 

Date  of  contract. 

Designation. 

Amount. 

1 
2 
3 

Thomas  Murdock. . . 

Cincinnati  Wrecking^ 
Boat  Company. 

Arkansas  and  W  hite 
River    Wrecking 
Company. 

Cincinnati, 
Ohio. 

Cincinnati, 
Ohio. 

Cincinnati, 
Ohio. 

March  29, 1867. 
Aug.  14,  1867. 
Aug.  13,  1867. 

One  8ide>whee1  steamer 
for  removal  of  wreck  s, 
Slc. 

Three  months*  snag- 
ging, &«.,  in  Missouri 
river. 

Four  months*  snag- 
ging, d^c,  in  Arkan- 
sas river. 

$21,000. 

$275  a 
day. 

$160  a 
day. 

K 

620  Olivb  Street,  St.  Louts,  Missouri, 

Septemhef-  12,  1867. 

Sir  :  In  accordance  with  your  request,  I  beg  leave  to  submit  the  following 
report  of  the  present  condition  of  the  Mississippi  river  from  St.  Louis  to  "Cairo. 
In  making  up  this  report,  I  have  only  taken  notice  of  snags,  breaks,  and  wrecks 
that  are  obstructions  and  dangers  to  navigation  at  the  present  time.  The  chan- 
nel of  the  river  is  constantly  shifting  from  place  to  place,  and  with  every  change 
other  snags,  &c.,  not  mentioned  in  this  report,  will  become  obstructions. 

This  river  is  now  ten  feet  above  low- water  mark,  and  falling  at  the  rate  of 
three  inches  in  twenty-four  hours.  There  is  seven  feet  water  in  the  channel 
hence  to  Cairo ;  as  the  river  falls  the  channel  will  shift  and  cut  out,  and  the 
dangers  (snags,  breaks,  &c.)  will  become  more  numerous. 


Distance  from  St. 
Louis  in  miles. 


Obstructions. 


7  miles 
20  miles 

33  miles 
40  miles 
4lmUe8 

44  miles 

48  mike 

eOmUes 
€2  miles 

65  miles 


White  Cloud 


4  breaks 
1  snag. . 
1  break. 
6  snags. 


3  snags. 

3  snags. 

4  snags. 
4  breuLs 
6  snags. 

1  wreck. 
8  snags. 


1  snag.. 

3  breaks 

4  snags. 
3  breaks 


6  snags. 


25  w Vol.  ii 


Location. 


Foot  of  Ann  street,  St,  Louis,  one  wheel  four 

feet  dry,  and  break  to  the  right  of  wheel, 

which  I  suppose  to  be  the  bow  of  the  Belle 

Memphis. 
Head  of  Quarantine  island. 
In  crossing  to  Cahokia  bend. 
Opposite  La  Pere  towhead. 
Two  above  and  four  just  below  Jim  Smith's ; 

caving-in  bank,  with  heavy  timber  on  it. 
Cornish  island. 
Rush  tower. 
Rush  crossing. 

Do. 
Rush  Island  bend,  with  caving  bank  and 

heavy  timber. 
Head  of  Fort  Charter*s  island. 
Head  of  Fort  Charters  island,  caving  bank 

and  heavy  timber. 
Head  St.  Genevieve  towhead. 

Do. 
Foot  of  St.  Genevieve  bend. 
Foot  of  St.  Genevieve  bend,  caving  bank  and 

heavy  timber. 
Easkaskia   bend,  caving  bank  and   heavy 

timber. 
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ObsiructioTu,  Sfc,,  in  Mississippi  river — Continued. 

Distance  from  St. 
Louis  in  miles. 

Obstructions. 

Location. 

66  miles 

2  snaiFS ...... .... .... 

Kaskaskia  island. 

4  breaks ............. 

Do. 

68  miles 

3  snacTS ...... ..-. .... 

Salive  island,  caving  bank. 
Pratt's  bend. 

71  miles  ........ 

8  snaflTS ■,. ■, .... ..-. 

1  wreck...... ........ 

Pratt's  bend,  caving  bank,  heavy  timber. 
Mary's  river. 
MaiiAcoe's  island. 

82  miles 

3  breaks ............. 

84  miles 

3  snaffs .... .......... 

84  miles 

2  breaks 

Do. 

88  miles 

3  snaffs ...... .... .... 

Head  of  Liberty  island. 
Head  of  Liberty  island,  caving  bank. 
Sheep  island. 
Do. 

88  miles 

2  breaks -, 

92  miles  .... .... 

1  sna^. 

92  miles  ........ 

3  breiucs 

98  miles .... 

3  snam...... .... .... 

Below  Hening*s,  caving  bank. 

Wilkinson's  island,  caving  bank. 

Kelly's  landing,  caving  bank. 

Hat  island ;   (this  break  cost  the  steamboat 

interest  over  $100,000  last  fall.) 
Around  Tower  island. 

104  miles 

4  snafiTS....** .. .. .... 

107  miles 

3  snairs .............. 

110  miles 

"    •*     •"O"  ....  ..  ....  .... 

1  break 

120  miles 

10  sna^. ......  ...... 

12  breaks 

Around  Tower  island,  caving  in  bank  and 

heavy  timber. 
Neely's. 
Devil's  Tea-table. 

130  miles 

3  breaks ............. 

132  miles 

1  wreck......... 

2  breaks  ............. 

Do. 

139  miles  ........ 

4  wrecks ............. 

Bainbridge's. 

Key  West  Point 

Kinney  Point,  caving  bank. 

Devil's  island,  caving  bank  and  heavy  timber. 

Cape  Giradeau  bend. 

Head  of  Powers's  island. 

140  miles 

4  snags 

142  miles 

3  snags -.-. 

143  miles  ........ 

6  snasrs. ............. 

150  miles  ........ 

4  snafiTS...... .. ...... 

166  miles 

4  snacTs .... ...... .... 

167  miles  ........ 

-m    Dmau^o  ....  ......  .••• 

3  snasrs .............. 

Foot  of  Bnmam's/island. 

169  miles 

«^     w..«.^a  ......  ..  ...... 

1  suasT. ...... .... .... 

Goose  Island  landing. 
Corner  Rnfftilo  island. 

180  miles 

*    o"»g  .......    ....    .... 

2  snags .............. 

1  break .............. 

Do. 

185  miles  ........ 

1  wreck.. ...... ...... 

Head  Dog-tooth  bend. 

Dog-tooth  bend  above  Thompson's. 

Dog-tooth  bend  at  Thompson's. 

Dog>tooth  bend  below  Thompson's;  one  of 
the  snags  and  two  of  the  breaks  below 
Thompson's  are  very  difficult  (on  account 
of  the  narrow  channel)  to  pass  in  satety; 
snags  four  feet  in  diameter. 

Sister  island. 

166  miles  ........ 

2  snaors .............. 

Mr    aa<«sKO  ......  ........ 

4  breaks ............. 

2  snaiFs .............. 

187  mileji      

^     irmMmm^ »....    ......    .... 

1  snaip. .......... .... 

190  miles  .  ...... 

18  snaors ............. 

Greenleafs  bend,  bank  caving  in  rapidly, 

very  heavy  timber. 
Missouri  Point  below  Sister  island 

192  miles 

4  snacTS .............. 

194  miles 

2  breaks  ... .... ...... 

Elk  island. 

194  miles 

1  snafiT. ............ .. 

Do. 

197  miles 

3  breaks  ............. 

Head  Bird's  towhead. 

198  miles 

6  breaks 

Fort  Bird's  towhead. 

4  sna? B .... ...... .... 

Do. 

200  miles      

1  snafiT....... ....... . 

Mouth  of  the  Ohio  river. 

•200  miles      ----.. 

M.     OUCVK  ....•"■    ....    .... 

1  rocK. ............ .. 

Do. 

1  rock............... 

At   tho  foot  of  thii   Orand  chAin    caIIa^  tkn 

• 

Paul  Jones  Rock.    The  Totten  can  take 
these  two  rocks  and  the  big  snag  at  the  foot 
of  Dog-touth. 

Pilots  from  below  report  having  sounded  and  passed  over  the  place  where 
ihe  Je£F.  Thompson  laj,  and  find  no  remains  of  that  vessel.  When  the  Totten 
was  at  the  wrecks  of  the  White  Cloud,  Belle  of  Memphis,  and  Jeff.  Thompson, 
she  worked  under  many  disadvantages — high  water,  rapid  current,  &c. 
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The  Jeff  Thompaon's  casement b  were  over  three  feet  solid  oak,  locked  and 
interlocked;  her  head  solid  and  well  fastened  for  ramming.  After  what  she  (the 
Totten)  has  accomplished  under  such  unfavorahle  circamstances,  what  can  she 
not  do  with  a  fair  chance? 

In  the  ahove  report  jon  will  find  eight  wrecks  of  steamers,  63  hreaks  or 
snags  under  water,  and  137  dry  snags  that  are  now  ohstmctions  or  dangers  to 
navigation  hetween  this  place  and  the  junction  of  the  Ohio  and  Mississippi 
rivers.  Trulj  a  formidahle  array ;  hut  when  this  river  has  fallen  six  or  seven 
feet  more,  the  numher  of  snags  and  hreaks  will  he  more  than  doubled. 

Those  caving  in  banks,  with  heavy  timber,  is  the  principal  cause  of  snags  ; 
the  heavy  roots  of  trees  are  a  sufficient  anchor  to  hold  until  the  tree  becomes 
firmly  bedded.  But  I  fear  to  trespass,  and  will  close.  I  arrived  here  at  six 
p.  m.,  and  leave  at  daylight  in  the  morning  for  Helena,  Arkansas,  consequently 
I  have  had  but  very  little  time  to  write  up  the  above  report. 

I  shall  take  notes  on  my  trip  to  Helena  and  return,  and  if  they  would  be  of 
any  service  to  you,  would  be  pleased  to  send  them. 

Your  learning  and  experience  forbid  my  making  suggestions  until  called  for. 
I  have  had  some  experience  in  snagging,  (as  we  called  it  on  the  old  boats,)  and 
do  not  hesitate  to  offer  my  services  to  you  in  any  capacity. 

I  will  be  absent  some  eight  or  ten  days  on  this  trip,  and  on  my  return,  with 
your  permission,  will  write  again. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

•     JOHN  S.  TENNYSON, 

St,  Louis  and  New  Orleans  Pilot 

Colonel  John  N.  Macomb, 

Corps  of  Engineers  U.  S,  A.,  Cincinnati,  Ohio, 

A  true  copy : 

J.  N.  .MACOMB, 
Colonel  Engineers,  Brevet  Colonel  U.  S.  A. 


L. 

List  of  steameis  sunk  in  the  Mississippi  river  hetween  St,  Louis,  Missouri,  and 

Cairo,  Illinois, 

*Bel1e  Memphis,  bj  ice,  foot  of  Ann  street,  St.  Louis,  Mo. 
*  White  Cloud,  struck  wreck,  foot  of  Ann  street,  St.  Louis,  Mo. 
^Governor  Sharkey,  overloaded,  foot  of  Ann  street,  St.  Louis,  Mo. 
Shepherdess,  struck  break,  Cahokia  bend. 

• ,  opposite  La  Pere  river. 

,  opposite  Jefferson  Barracks. 

Virginia,  struck  break,  head  Carroirs  Island. 
Fisher,  struck  break,  foot  Carroll's  Island. 

• ,  opposite  Cave  hollow. 

Elvira,  struck  break,  foot  Widow  Beard's  island. 

,  at  Foster's. 

Tonaleuka,  struck  break,  foot  Widow  Beard's  island. 
Missouri,  burned,  above  Merrimac 

,  above  Merrimac. 

,  at  Widow  Waters'. 

Windsor,  struck  break,  opposite  Sulphi^r  springs. 
Amazon,  struck  rocks,  opposite  Rattlesnake  springs. 
-,  Harlow's. 


Robert  Fulton,  rocks,  Platin  rocks. 
Emma  Boyd,  break,  opposite  Tilly's. 
•Wm.  L.  Ewiug,  break,  opposite  Tilly's. 

* ,  break.    Wreck  of  Ewing,  opposite  TiUy'f. 

Donlurk,  break,  opposite  Rush  island. 
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•,  break,  opposite  Rush  island. 


West  Windy  break,  opposite  Rosb  Tow  bead. 

,  bead  Fort  Charter's  island. 

Cambria,  break,  head  Turkey  island. 
Corsair,  break,  foot  Turkey  island. 
Rienzi,  wreck  of  Corsair,  foot  of  Turkey  island. 
Yucatan,  wreck  of  Rienzi,  foot  Turkey  island. 
Atlanta,  break,  foot  Turkey  island. 
Rubicon,  break,  foot  Turkey  island. 
Sultan,  burned,  St.  Gtoneyieye. 
Omega,  break,  St.  Geneyieye. 

,  head  St.  Gteneyieye  island. 

Wyacondia,  break,  St.  Geneyieye  bend. 
Leander,  break,  head  Kaskaskia  island. 
J.  M.  Conyers,  ice,  Ferry  island. 
Columbus,  old  age,  Saleye  island. 
Naugatnck,  break  at  Saline,  St.  Mary*s  landing. 
*Thos.  U.  Larkin,  burned,  Pratt*s  bend. 

,  head  Horse  island. 

Vermillion,  rock,  aboye  Mary's  riyer. 
Anglo-Saxon,  rock,  below  Mary's  riyer. 
Little  Franklin,  break,  Manscoe's  island. 
Defiance,  break,  at  liberty. 

,  foot  Liberty  island. 

Tennessee  Valley,  break,  big  Eddy. 
Glasgow,  collision,  Beyil's  Back-bone. 

,  rocks,  at  Wilkinson's. 

^Honduras,  break,  Kelly's  landing. 

,  break,  opposite  Kelly's  landing. 

Duke  of  Orleans,  burnt,  foot  Laconr's  island. 

Maid  of  Orleans,  break,  head  Hat  island. 

General  Jessup,  wreck  United  States,  head  Hat  island. 

United  States,  break,  head  Hat  island. 

New  York,  break,  head  Hat  island. 

Hamlet,  break,  head  Hat  island. 

Manona,  break,  head  Hat  island. 

New  York,  break,  head  Hat  island. 

Jas.  £.  Woodruff,  break,  head  Hat  island. 

,  head  Fountain  bluff. 

■  ,  opposite  Kount's  landing. 

. ,  head  Tower  island. 

Meridian,  break,  opposite  Upper  Mouth  Muddy. 

,  opposite  Upper  Mouth  Muddy. 

Georgetown,  breaK,  below  Upper  Mouth  Muddy. 
Walk-in- the-Water,  old  age,  Sheffield. 
Gondolier,  collision,  Preston. 

Loyune, ,  Crawford. 

1  Hanging  Doe  rock. 

•Olive,  snag.  Devil's  Tea-table. 

♦ ,  snag,  Devil's  Tea-table. 

Wiota,  break,  Sablett's. 
Missouri  Belle,  break,  Bainbridge. 

• ,  break,  Bainbridge. 

•Chester,  break,  Bainbridge. 
•General  Pike,  Wreck  Chester,  Bainbridge 
Key  West,  break.  Key  West  Point. 
'Union,  break,  opposite  Sheppard's. 
Swiftsnre  No.  3,  Dreak,  opposite  Sheppard's. 
Kate  Kinney,  break,  Kinney  point. 

,  above  head  Devil's  island. 

Fort  Pitt,  break,  around  Devil's  island. 

Jas.  Montgomery,  break.  Devil's  island. 

John  Swasey,  wreck  Montgomery,  Devil's  island. 

•Bell  Golding,  break,  Devil's  island. 

Lasalle,  brei&,  foot  Devil's  island. 

Jas.  Robb,  supposed  rocks,|foot  Devil's  island. 

,  Old  Cape. 

India,  powder,  Cape  College. 
Talisman,  collision,  foot  Cape  Girardeau  bend* 
■  ,  foot  Cape  Girardeau  bend. 
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J.  M.  White,  rocks.  Grand  chain. 
Homer,  rocks,  Grand  chain. 
Wm.  Parish,  rocks,  Grand  chain. 
John  Hancock,  rocks.  Grand  chain. 
*Panl  Jones,  rocks,  Grand  chain. 
Alhambra,  rocks,  Beaver  dam. 
Boanoke,  rocks,  Beaver  dam. 
A.  M.  Phillips,  break,  Doolan*s  slongh 

^  break,  Doolan's  slough. 

New  Orleans,  break,  foot  Bamam's  island. 

Aunt  LettY,  break,  foot  Bumam*8  island.  * 

Paragon,  break,  Illinois  side  Goose  island. 

• ,  break,  Illinois  side  Goose  island. 

,  break,  Illinois  side  Gk>08e  island. 

,  break,  Illinois  side  Goose  island. 
J.  P.  Tweed,  break,  Illinois  side  Goose  island. 
Mentor,  break,  Mentor  point 
*Fellx  Grundy,  foot  Goose  island. 
'Bowena,  break,  Buffalo  island. 

* ,  break,  Buffalo  island. 

,  break,  Hucker's  bend. 

,  break,  Hucker*s  bend. 

,  ice.  Widow  Brooks*s. 

,  ice.  Widow  Brooks's. 

Saladin,  break,  head  Dof?-tooth  bend. 

* ,  head  Dog-tooth  island. 

Orient,  break,  in  Dog-tooth  bend. 

Narra^vansett,  break,  foot  Dog-tooth  bend. 

Manhattan,  break,  foot  Dog-tooth  bend. 

Swatara,  collision,  head  Missouri  Sister. 

Sam  Laj,  break,  Illinois  Sister. 

Boston,  ice,  foot  Abie's  towhead. 

Eliza,  snag,  Eliza  Point. 

Mound  City,  want  of  caulking,  opposite  Eliza  Point 

Daniel  Pollard, ,  Eliza  Point. 

• ,  Bird's  tow-head. 

Ben.  Lewis,  explosion,  junction  Ohio  and  Mississippi  riven. 
Grand  Tower,  Cement  rocks,  junction  Ohio  and  Mississippi  rivers. 
Glendj  Burke,  Cement  rocks,  junction  Ohio  and  Mississippi  rivers. 
Chancellor,  Cement  rocks,  junction  Ohio  and  Mississippi  rivers. 

The  above  list  is  made  from  memory ;  the  names  of  some  of  the  boats  are 
unknown  or  forgotten,  left  blank.  Those  marked  *  are  obstructions  to  naviga- 
tion.    Break  is  a  hidden  obstruction,  stumps,  logs,  &c.,  under  water. 

I  have  a  full  list,  but  it  is  not  with  me  at  present. 
Very  respectfully,  your  obedient  servant, 

JOHN  S.  TENNYSON, 

SL  Louis  and  New  Orleans  Pilot, 

A  true  copy : 

J.  N.  MACOMB. 
Colonel  Engineers,  Brevet  Colonel  U.  S.  A. 


APPENDIX  H. 


Officb  of  Wbstbrn  RiVBR  Improvkmbnts, 

Cincinnati,  Ohio,  February  28,  1867. 

Gknbral  :  I  beg  leave  to  submit  herewith  the  report  of  my  chief  assistant, 
Brevet  Major  0.  W.  Howell,  in  relation  to  the  removal  of  wrecks  in  western 
rivers,  which  was  alluded  to  in  my  letter  of  2 1st  instant  as  in  the  course  of 
preparation. 

It  will  be  seen  by  this  report  that  a  suitable  boat  can  probably  be  purchased 
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for  about  $20,000,  and  fitted  for  the  service  for  about  85,000,  in  addition  to 
which  would  be  the  cost  of  a  diving- bell,  or  submarine  armor.  The  ^npow- 
der  for  this  service  could,  doubtless,  be  furnished  from  the  public  supplies  now 
on  hand. 

Instead  of  using  Beardsley's  exploding  apparatus,  I  should  prefer  to  aviil 
myself  of  the  benefit  of  the  recent  researches  which,  I  understand,  have  been 
made  by  Brevet  Major  King,  of  the  corps  of  engineers. 

Believing  it  to  be  of  the  utmost  importance  that  the  chief  wrecks  named  in 
tlfe  report  should  be  removed  as  soon  as  possible,  I  would  respectfully  request 
to  be  authorized  to  apply  the  requisite  funds  from  the  appropriation  for  the 
**  improvement  of  the  Mississippi,  Missouri,  Arkansas,  and  Ohio  rivers,*'  for 
carrying  out  the  project  now  submitted. 

I  remain,  very  respectfully,  your  most  obedient  servant, 

J.  N.  MACOMB, 
Lieutenant  Colonel  Engineers,  Brevet  Colonel  V,  S.  A* 

Brevet  Major  General  A.  A.  Humphreys, 

Brigadier  General  and  Chief  of  Engineers, 

Washington,  D.  C. 


Officb  Wbstbrn  Rivbb  Improvbmbnts, 

February  28,  1867. 

Report  of  Brevet  Major  C.  W.  Howell,  captain  engineers,  upon  the  removal 
of  wrecks  in  the  Mississippi  river,  &c.,  approved,  with  the  slight  modifications 
named  in  the  accompanying  letter  of  this  date,  with  which  this  report  is  now 
respectfully  submitted  to  the  Chief  of  Engineers. 

J.  N.  MACOMB, 
Lieutenant  Colonel  Engineers,  Brevet  Colonel  U.  S.  A. 


Office  Western  River  Improvbmbnts, 

Cincinnati,  Ohio,  February  28,  1867. 

Colonel  :  In  obedience  to  your  orders  of  the  21st  instant,  I  have  the  honor 
to  make  the  following  report,  viz.,  first,  as  to  the  number  and  location  of  wrecks 
in  the  Mississippi  river ;  second,  the  manner  in  which  it  is  proposed  to  remove 
them ;  third,  the  boats  and  tackle  necessary ;  fourth,  the  comparative  cost  and 
advantages  of  chartering  and  of  buying  a  steamboat : 

First.  Accompanying  this  report  I  send  a  list  of  wrecks,  for  which  I  am  in- 
debted to  Mr.  A.  O.  Hiner,  a  well-known  river  pilot.  Although  the  list  is  in- 
complete, there  is  enough  shown  to  make  the  importance  and  extent  of  the  work 
appear. 

Second.  To  remove  the  wrecks,  it  is  proposed  ekher  to  charter  or  buy  a  steam- 
boat and  furnish  it  with  torpedoes  and  electrical  machine  for  blowing  up  the 
obstructions,  so  that,  either  by  lifting  with  powerful  cranes  or  by  pulling,  they 
may  be  removed  piece  by  piece. 

Third.  The  torpedoes  will  be  simply  tin  cans  of  gunpowder;  the  exploding 
apparatus,  Beardsley's ;  the  cranes  worked  by  steam  ;  also  a  double-geared  cap- 
stan forward  and  a  hand  capstan  aft ;  diving-bell  and  armor.  The  hosX  should 
be  of  light  draught,  strongly  built,  with  powerful  engines  and  large  wheel.  For 
particulars  of  machinery  I  will  refer  you  to  the  report  of  Mr.  Pierce,  submitted 
Herewith. 

Fourth.  I  have  been  unable  to  find  a  boat  suitable  for  this  service  that  can 
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be  chartered,  and  I  do  not  tbink  it  would  be  advisable  to  make  farther  efforts 
in  that  direction,  for  the  following  reasons  : 

Ist.  The  insurance  on  a  boat  liceQJ»ed  to  carry  gunpowder  will  be  very  heavy, 
and,  as  the  owner  will  insist  upon  insurance,  the  expense  must  be  added  to  the 
charter. 

2d.  I  know  of  no  boat  on  the  river  properly  arranged  for  this  service.  There 
must  be  a  clear  deck  in  front  of  the  chimneys,  and  the  hull  forward  roust  be 
strengthened  by  strong  timber  bulkheads.  The  first  will  necessitate  the  cut- 
ting away  the  forward  cabin  of  the  boats  here  in  use,  and  the  second  will  fill 
up  the  forward  hold  so  as  to  render  it  almost  useless  for  freight. 

3d.  A  wrecking  boat  will  be  needed  for  the  next  five  years,  and  will  in  that 
time  pay  for  itself  several  times  over ;  that  is,  if  we  are  to  judge  from  the  aver- 
age charters  paid  here  daring  the  war. 

Accompanying  this  report  you  will  find  a  list  of  steamboats  now  offered  for 
sale ;  also  a  general  description  of  each  boat.  I  have  informed  myself  as  well 
as  possible  about  each,  and  would  recommend  the  side-wheel  boat  Commodore 
as  the  one  best  suited  for  the  service.  The  report  of  Mr.  Pierce  will  give  you 
her  description  in  detail. 

I  have  examined  the  ferry-boats  in  use  here,  and  find  them  in  very  bad  con- 
dition. They  are  not  calculated  to  run  against  a  stiff  current,  and  are  deficient 
in  power.     I  would  recommend  them  as  worthless  for  our  use. 

I  have  the  honor  to  be,  colonel,  very  respectfully,  your  obedient  servant, 

C.  W.  HOWELL, 
Captain  Engineers,  Brevet  Major  U.  S.  A, 

Brevet  Colonel  J.  N.  Macomb, 

Carps  of  Engineers,  Colonel  U,  S.  A, 


List  of  boats  offered  Jar  sale. 

Price. 

Commodore,  side-wheel,  (see  report  of  C.  E.  Pierce,)  abont $20,000 

Bertha,  stern-wheel;  3  boilers.  24  feet  by  36  inches;  15-inch  cylinders, 

5-foot  stroke;  length,  165  feet ;  beam,  32  feet;  about 15,000 

Argosy,  stern- wheel ;  3  boilers ;  16-inch  cylinders,  5-foot  stroke;  length, 

165  feet 20,000 

Nymph,  stern -wheel;  10-inch  cylinders;  length,  149  feet;   not  ser- 
viceable         6,500 

Delaware,  stern-wheel,   at   Pittsburgh,  (not  first  class;)    dimensions 
about  same  as  Bertha 10,000 

Charleston,   stem-wheel,   at   Memphis,    (not  first-class;)   dimensions 
about  same  as  Delaware 14,000 

List  of  wrecks  between  St.  Louis  and  Vicksburg. 

Belle  Memphis  lies  between  St.  Louis  and  Carondelet. 

Hat  island,  opposite  Wittenberg,  a  number  of  old  wrecks  not  now  in  the 
channel,  but  may  be,  on  account  of  channel  shifting. 

Montgomery  lies  in  the  channel  near  Devil's  island ;  room  enough  for  boats 
passing. 

Paul  Jones  lies  in  Grand  chain,  between  Thebes  and  Commerce,  Missouri. 

Goose  island,  one  wreck ;  not  now  in  the  channel ;   was  formerly. 

B.  M.  Runyon,  James  White,  and  Fred  Tron,  island  No.  10.  These  wrecks 
lie  between  New  Madison  and  Point  Pleasant.  The  Fred  Tron  and  James 
White  are  considered  dangerous. 

Sonnyside  lies  at  island  No.  16 ;  not  a  channel  obstruction. 
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Ben  Stickney  lies  between  islands  No.  20  and  No.  21,  near  the  shore. 

H.  D.  Newcomb,  near  Hale's  point,  Tennessee ;  not  an  obstruction. 

Old  wreck  at  Plum  point,  in  the  channel. 

Niagara  and  Empress  lie  at  island  No.  34;  also  one  old  wreck.  These, 
however,  do  not  now  obstruct  the  channel,  but  may  on  account  of  shiftinf^. 

Rebel  gunboat  Je£P.  Thompson  lies  between  Memphis  and  island  No.  46, 
in  the  channel. 

City  of  Memphis  in  the  channel  near  island  No.  52. 

Di  Vernon  lies  near  island  No.  69. 

Wrecks  near  Columbia,  Arkansas,  not  now  in  the  way. 

Wreck  near  island  No.  103,  not  dangerous. 


Office  Wbstrrn  River  Improvbmbnts, 

Cincinnati^  Ohio,  February  28,  1867. 

Colonel:  In  accordance  with  your  orders  dated  February  25,  1867, 1  have 
the  honor  to  state  that  I  proceeded  to  CarroUton,  Kentucky,  and  made  a 
thorough  examination  of  the  side-wheel  steamer  Commodore,  the  result  of 
which  is  as  follows : 

Extreme  length  on  deck,  175  feet;  depth  of  hoM,  four  feet  six  inches ;  breadth 
of  beam,  twenty-eight  feet ;  one  capstan,  worked  by  hand ;  tonnage,  348  tons ; 
full-length  cabin,  with  twenty-eight  state-rooms  and  office. 

Machinery, — Three  double-flued  boilers,  twenty-two  feet  long,  thirty-eight 
inches  in  diameter.  Cylinders  nineteen  inches  in  diameter,  stroke  six  feet. 
One  doctor  engine  and  pumping  apparatus  complete.  Diameter  of  wheels  twen- 
ty-seven feet 

Draught  of  water, — Forward,  sixteen  inches  ;  midships,  twenty-two  inches ; 
aft,  nineteen  inches. 

Condition  of  hull. — ^The  timbers  are  3^inch  by  5-inch  oak,  sound  and  in  good 
order,  the  planking  is  good  and  well  faHtened,  the  deck  beams  all  sound  and 
well  put  in,  deck  plank  sound  and  in  good  condition,  the  cabin  and  upper  works 
are  all  in  good  order  and  well  painted,  steering  apparatus  in  perfect  order.  She 
is  between  two  and  three  years  old,  and  appears  to  be  in  perfect  running  order ; 
machinery  in  good  repair  and  works  well. 

In  the  event  of  the  purchase  of  the  above  steamer,  I  would  suggest  the  follow- 
ing alterations  and  additions  :  To  get  necessary  room  to  work  advantageously 
forward,  the  boiler  and  hurricane  decks  should  be  cut  off  forward  of  the  chim- 
neys. Two  bulkheads  should  be  added  fore  and  af^,  and  hull  should  also  be 
sheathed  nearly  one-half  its  length  inside,  for  the  purpose  of  supporting  the 
strain  that  may  occur  in  the  use  of  cranes.  Two  cranes  and  one  diving-bell, 
and  all  necessair  machinery  for  use  of  same.  One  steam  capstan  should  also 
be  added  forward,  and  the  hand  capstan  now  on  the  boat  be  placed  aft. 

Five  thousand  dollars  will  be  the  approximate  cost  of  the  above  repairs  and 
additions. 

Respectfully  submitted : 

CHARLES  £.  FEIRCE,  AuitUmi. 

Colonel  J.  N.  Macomb, 

United  States  Engineers. 


Schedule  of  approximate  cost  of  working  a  wreclcing  boat  per  month, 

WAGBS. 

One  pilot $250 

One  mate  and  2d  mate 230 

One  steam-engineer  and  2d  engineer •     225 
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One  carpenter $100 

Two  diving-bell  men 300 

Two  firemen 100 

Twelve  laborers*  $40  each 480 

One  cook  and  aBSiBtants 125 

One  cabin  boy 25 

$1,  835 

One  blacksmith 100 

Total  wages 1,  935 

Fuel 750 

Oils,  6cc 50 

2,735 
Stores 265 

Total  working  expenses • 3,  000 


Bespectfhllj  sabmitted: 


CHARLES  E.  PEIRGE,   Assistant. 


H2. 

Enoinbrr  Department, 

Washington,  April  17,  1867. 

Sir  :  t  respectfully  transmit  herewith  a  copy  of  a  letter  from  Colonel  J.  N. 
Macomb,  corps  of  engineers,  with  schedules  of  bids  received  for  building 
double-hulled  snag-boats  for  the  western  rivers. 

Separate  proposals  were  submitted  as  follows : 

For  bulls  and  attachments. 

For  joiner  work  and  cabins. 

For  boilers,  engines,  and  machinery. 

For  paintine  and  glazing. 

For  tackle,  blocks,  and  cordage. 

The  lowest  bidders  for  hulls  and  attachments  are : 
William  Jones,  of  New  Albany,  Indiana,  for  one  hull,  &c.,  at. .  •  •  $24, 000  00 
Marine  Railway  and  Dock  Company  of  Cincinnati,  Ohio,  for  two 

hulls,  &c.,  each  at 24,  400  bo 

The  lowest  bidders  for  joiner  work  and  cabins  are  : 

Vance  &  Armstrong,  Madison,  Indiana,  for  one  boat,  at 7, 500,  00 

Morton  &  Stratzman,  Cincinnati,  Ohio,  for  one  boat,  at 7,  500  00 

Hill,  Hewett  &  Co.,  of  New  Albany,  Indiana,  for  one  boat,  at..  7,  500  00 

The  lowest  bidders  for  boilers,  engines,  and  machinery  are : 

Dennis  Long,  of  Louisville,  Kentucky,  for  one  boat,  at 26,  500  00 

C.  T.  Dumont,  of  Cincinnati,  Ohio,  for  one  boat,  at 28,  500  00 

Neal  Manufacturing  Company,  of  Madison,  Indiana,  for  one  boat,  at  28,  500  00 

The  lowest  bidders  for  tackle-blocks  and  cordage  are  : 
J.  J.  Hair,  of  Louisville,  Kentucky,  for  blocks,  spars,  &c.,  each       1,  471  00 

For  hemp  rope,  &c.,  per  pound 23 

Deacon  &  Depere,  of  New  Albany,  Indiana,  for  tiller  rope,  per 

pound 60 

I  recommend  that  the  contracts  be  awarded  to  the  above,  on  the  requisite 
security  being  furnished. 
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The  lowest  bidders  for  painting  and  fi^lazing  are  : 
Riggs  &  Murray,  Cincinnati,  Oliio,  who  propose  for  three  boats  $4, 500  00 
I  recommend  that  their  bid  be  accepted,  provided  they  will  do  the  work  for 
one  boat  at  New  Albany  or  Louisville,  ana  famish  the  required  security,  kt. 
If  they  will  not  do  the  work  at  New  Albany  or  Louisville,  then  the  next 
lowest  bidders  for  one  boat  are  Hill,  Hewett  &  Co.,  of  New  Albany,  Indiana, 
who  propose  at  $2,043,  to  whom  the  contract  may  be  awarded. 

It  will  be  observed  that  Colonel  Macomb,  in  view  of  difficulties  which  he 
suggests,  recommends  that  all  the  bids  be  rejected  ;  but  as  this,  in  the  opinion  of 
this  department,  would  not  be  in  accordance  with  the  provisions  of  the  law,  his 
recommendations  are  not  concurred  in. 

Very  respectfully,  your  obedient  servant,  • 

A.  A.  HUMPHREYS, 
Brig,  Gen,  and  Chief  of  Engineers,  Maj.  Gen.  VoU, 
Hon.  E.  M.  Stanton, 

Secretary  of  War, 

May  6,  1867. 
Report  of  Chief  of  Engineers  approved. 

E.  M.  STANTON, 

Secretary  of  War, 


Office  op  Wbstbrn  Rivur  Improvbmbnts, 

Cincinnati^  Ohio,  April  6,  1867. 

Gbnbral  :  I  herewith  transmit  abstracts  of  the  bids  received,  ander  the  fol- 
lowing heads,  for  the  construction  of  snag  boats  :  • 

Hulls  and  attachments ;  joiner  work  and  cabins ;  boilers,  engines,  and  ma- 
chinery;  painting  and  glazing ;  tackle,  blocks  and  cordage. 

On  examining  the  bids  it  will  be  found  that  they  come  irom  the  foKowin^ 
named  places,  viz :  Cincinnati,  Ohio ;  Madison,  Indiana ;  Jeffersonville,  Indiana ; 
Louisville,  Kentucky ;  and  New  Albany,  Indiana ;  and  that  whilat  the  lowest 
bid  for  hulls  and  attachments  is  in  New  Albany,  Indiana,  the  lowest  bid  for 
machinery  is  in  Louisville,  Kentucky ;  the  lowest  bid  for  cabins  and  joiner  work 
is  in  Madison,  Indiana ;  and  the  lowest  bid  for  painting  is  in  Cincinnati,  Ohio. 
I  find,  on  inquiry  of  several  of  the  parties  making  bids,  that  their  expectation  is 
to  do  the  work  at  their  own  places  of  residence  or  of  business,  so  that  if  I  have 
the  hulls  built  at  New  Albany  I  must  bring  them  up  the  river  to  Louisville  to 
be  fitted  with  machinery,  and  thence  up  to  Madison,  Indiana,  for  cabins,  and 
thence  to  Cincinnati  to  be  painted.  This  would  certainly  lead  to  great  delay 
and  trouble,  and  to  expense  which  no  bidder  has  included  or  considered  in  his 
bid  ;  and  yet  the  law  requires  the  work  to  be  given  to  the  lowest  responsibla 
bidder.  Now  if  "  responsibility  "  means  money  responsibility,  to.  be  determined 
by  the  bonds  which  the  bidders  offer  as  security,  all  would  seem  to  be  on  a  par, 
for  in  all  cases  the  bondsmen  are  vouched  for  by  the  proper  government  offi- 
cials ;  but  if  I  understand  this  business  it  is  not  bonds  or  money  responsibility 
that  is  wanted  in  this  case  so  much  as  good  mechanical  work,  for  which  the  gov> 
emment  will  pay  to  the  parties  doing  the  work  in  cash,  (reserving  the  usual 
percentage,)  at  reasonably  phort  intervals,  upon  proper  inspections,  estimates, 
and  reports,  as  may  be   agreed  upon  when   the  contracts  shall  be  drawn  up. 

I  observe  that  the  instructions  of  the  department  require  me  to  "  reserve  the 
right  of  rejecting  any  and  all  bids,^'  and  I  will  therefore  recommend  that  all  the 
bids  be  rejected,  and  that  we  establish  by  the  aid  of  these  bids,  and  by  what  we 
know  of  the  value  of  the  work  required  to  be  done,  a  price  for  a  snag-boat  com- 
pletely finished,  as  our  specifications  call  for,  and  then  offer  the  boats  to  be 
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bnilt  and  iinitihecl  at  snch  establiabed  price,  as  follows :  One  to  the  mechanics 
at  Loaisville,  Kentucky,  and  Jcffersonville,  Indiana,  and  two  to  those  of  Cin- 
cinnati, Ohio,  and  that  the  offers  be  confined  to  snch  bidders  as  have  the  repu- 
tation of  doing  the  best  work  in  their  several  branches  of  business. 

I  believe  that,  bj  this  plan,  the  community  will  be  satisfied,  and  that  the  gov- 
ernment will  get  the  best  result  and  in  the  shortest  possible  time,  as  the  rival- 
ship  existing  among  the  several  different  localities  above  named  will  naturally 
conduce  to  this  favorable  result. 

I  remain,  very  respectfully,  your  obedient  servant, 

J.  N.  MACOMB, 
Lieutenant  Colonel  Engineers,  Bvt.  Col,  U.  S.  A, 

Brigadier  General  A.  A.  Humph  rbvs, 

Maj,  Gen.  VoU.tChief  of  Engineers,  U.  S.  Army,  Washington,  D.  C. 


APPENDIX  I. 


Annual  rvport  of  W,  Milnor  Roberts,  superintending  engineer  Ohio  river  im- 
provement, made  to  Major  General  A,  A.  Humphreys,  Chief  of  Engineers 
United  States  army,  for  the  year  ending  June  30,  1867. 

Gbnbral  :  In  obedience  to  instructions  contained  in  the  circular  of  the  engi- 
neer department.  No.  11,  dated  January  10,  1867,  I  respectfully  present  the 
following  annual  report  upon  the  surveys  and  works  under  my  charge  as  super- 
intending engineer  of  the  Ohio  river  improvement. 

My  appointment  to  this  duty  is  dated  August  3,  1866.  After  making  the 
necessary  preliminary  arrangements,  in  accordance  with  the  written  instructions 
from  the  tlepartment,  dated  September  5,  1866,  I  chartered  the  steamer  Green- 
back, Captain  John  Rodgers,  and  taking  with  me  Captain  Greorge  W.  Rowley, 
consulting  pilot,  and  Thomas  P.  Roberts,  assistant  engineer,  made  a  preliminary 
examination  of  the  entire  length  of  the  river,  as  described  in  my  report  dated 
December  25,  1866. 

I  also  made  a  preliminary  special  report  dated  September  25, 1866,  recom- 
mending the  construction  of  riprap  dams  at  the  following  points  on  the  river, 
upon  all  of  which  work  had  forn^erly  been  done  under *the  direction  of  Captain 
Sanders,  between  the  years  1837  and  1844.  Upon  all  of  these  work  has  been 
in  progress  during  the  present  year,  and  it  is  expected  that  they  will  be  com- 
pleted on  or  before  December  1,  1867. 

The  distances  of  these  works  below  Pittsburg  and  names  of  places  are  shown 
in  the  annexed  table : 

WORKS  UNDER  CONSTRUCTION. 

White's  ripple,  11  miles  below  Pittsburg. 
Logtown  bar,  18  miles  below  Pittsburg. 
Twin  inland,  85  miles  below  Pittsburg. 
Captina  island,  107  miles  below  Pittsburg. 
Fish  Creek  island,  112  miles  below  Pittsburg. 
Petticoat  bar,  146^  miles  below  Pittsburg. 
Muskingum  island,  174  miles  below  Pittsburg. 
Blennerhassett's  island,  185  miles  below  Pittsburg. 
Buffington  island,  214  miles  below  Pittsburg. 

SURVBY  OF  THE  OHIO  RIVER. 

The  fall  of  1866  proved  to  be  very  unfavorable  for  surveys  on  the  river, 
owing  to  a  succession  of  freshets  keeping  the  river  from  falling  to  a  low  stage. 
Ko  engineering  party  was  organized  that  season. 
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In  accordance  with  InBtmctions  of  the  engineer  department,  I  organised  two 
aarveying  parties,  which  were  placed  on  their  reBpectire  Bwcvej  boats  on  the 
2dth  of  Jane  last;  one  party  under  the  direction  of  Sigismund  Low,  esq., 
assistant  United  States  civil  engineer,  to  survey  the  river  from  near  Grallipolis 
to  Cincinnati,  aboat  200  miles ;  and  the  other  under  Alonso  Lavermore,  esq., 
assistant  United  States  civil  engineer,  to  survey  between  Cincinnati  and  Loois* 
▼ille,  about  145  miles.  Upon  completing  which  sections,  if  the  season  admits 
of  it,  they  are  to  proceed  with  the  surveys  between  Louisville  and  Gairo,  about 
400  miles,  or  as  far  down  as  they  can  before  the  severe  weather  seta  in. 

Each  party  consists  of  one  assistant  in  charge,  one  transitman,  one  leveller, 
two  rodmen,  two  flagmen,  two  chainmen,  two  axemen,  and  two  boatmen,  with 
such  occasional  help  as  might  be  found  needful ;  each  party  having  a  floatiog 
boat  to  live  in. 

Mr.  Livermore  accepted  the  appointment  on  this  river  with  the  understanding 
that  in  case  the  work  of  improving  the  Des  Moines  rapids  of  the  Mississippi 
river  should  be  put  under  contract  he  would  take  a  position  there  aa  a  civil 
engineer  on  the  engiaeering  staff  of  Major  General  J.  H.  Wilson.  Accordingly 
he  left  the  Ohio  river  survey  at  the  close  of  July,  to  go  to  his  present  post  at 
Keokuk.  The  survey  of  that  part  of  the  river  has  since  been  under  the  charge 
of  James  E.  Day,  esq.,  assistant  United  States  civil  engineer,  a  competent  gentle- 
man of  much  experience,  who  had  formerly  been  associated  with  me  in  engineer- 
ing for  a  number  of  years. 

The  object  of  these  surveys  is  to  gather  the  necessary  detailed  information 
respecting  the  pools,  ripples,  shoals,  islands,  &c.,  below  the  termination  of  the 
old  Burveys  made  by  Captain  Sanders  and  Mr.  Fuller,  which  ended,  (so  ftx 
as  our  charts  show,)  in  1844,  271  miles  below  Pittsburg ;  and  to  obtain  reliable 
maps  and  charts  of  the  same.  These  will  be.  usefol  hereafter  when  examining 
and  discussing  the  different  plans  for  the  improvement  of  the  navigation  of  the 
Ohio,  and  should  always  be  pi'eserved  as  valuable  records  of  the  present  aspect 
of  the  stream. 

On  the  12th  of  September,  instant,  the  survey  of  Mr.  Low's  puty  had  ad- 
vanced 126  miles,  leaving  about  73  miles  only  to  reach  Cincinnati. 

At  the  same  date  the  survey  of  Mr.  Day's  party  had  advanced  120  miles  below 
Cincinnati,  leaving  only  about  20  miles  to  reach  Louisville. 

It  may  be  in  place  to  refer  here  to  the  fact  that  the  surveys  now  being  made 
by  General  Weitzel,  at  Louisville,  &c.,  with  a  view  to  a  proposed  canal  around 
the  falls,  will  probably  render  it  unnecessary  for  my  parties  to  spend  much  time 
at  that  particular  point  this  season. 

General  Weitzel's  surveys,  added  to  those  formerly  made  by  the  government, 
will  be  likely  to  present  all  the  engineering  information  needful  in  connection 
with  the  falls,  with  the  old  canal,  with  the  new  one  partly  built  on  the  Louis- 
ville side,  and  with  the  projected  canal  on  the  Indiana  side. 

The  present  surveys  along  the  Ohio  river  being  but  partially  completed,  and 
still  in  active  progress,  the  data  obtained  is,  of  course,  not  yet  in  shape  for  a 
complete  report,  and  cannot  be  until  after  the  close  of  the  season. 

At  some  of  the  ripples,  at  the  time  the  surveying  parties  passed,  the  water 
was  rather  high  for  careful  investigation  and  soundings  for  showing  the  bars, 
low- water  channels,  rate  of  currents,  &c.  These  can  be  obtained  at  a  more  fa- 
vorable period  hereafter,  either  this  fall  or  next  season. 

The  maps  of  the  river  between  the  end  of  the  old  survey,  271  miles  bdow 
Pittsburg  and  Louisville,  will,  however,  be  ready  for  the  department  not  long 
after  the  respective  parties  conclude  their  field  duties.  They  are  upon  the  same 
scale  as  those  on  the  upper  part  of  the  river,  1,000  feet  to  an  inch. 

Until  the  survey  is  completed,  at  least  as  far  as  Louisville,  showing  the 
upper  Ohio,  it  would  be  premature  and  unsatisfactory  to  enter  upon  a  minate 
description  of  part  of  the  details  eliminated. 
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Mj  report  of  December,  1866,  publiehed  in  the  appendix  to  the  report  of  the 
Chief  of  Engineers  United  States  army,  contains  a  general  description  of  the 
river,  with  approximate  distances,  &c.  These  assumed  distances  will  be,  of 
course,  somewhat  modified  by  the  surveys,  and  will  be  correctly  given  hereafter 
from  the  aclnal  measurements.  Bnt  the  main  features  of  the  river  will  be  found 
as  described  in  that  report,  to  which  the  department  is  respectfully  referred. 

At  the  end  of  the  fiscal  year  ending  June  30,  1867,  the  surveying  parties 
bad  only  been  organized  six  days,  namely,  at  the  date  of  June  25,  so  that  the 
expenditures  under  the  particular  head  of  "  surveys"  of  the  river  will  come  in 
the  statement  of  the  fiscal  year  ending  June  30,  1868. 

The  expenditures  for  **  preliminary  examinations  and  surveys"  made  daring 
the  autumn  of  1866,  in  September  and  October,  and  up  to  the  30th  of  June, 
1867,  amounted  to  $6,677  82. 

The  total  amount  expended  on  preliminary  examinations  and  surveys,  up  to 
the  3l8t  of  August,  1867,  is  $11,955  38. 

I  estimate  that  the  cost  of  the  necessary  examinations  and  surveys  of  the 
Ohio  river,  from  the  beginning  of  September,  1866,  (upon  the  plan  adopted,)  to 
the  end  of  the  fiscal  year,  ending  June  30,  1868,  will  be  $22,000.  Of  which 
there  were  expended,  charged  to  that  fund,  during  the  fiscal  year  ending  June 
30, 1»67,  $6,677  82.  Leaving  to  be  expended  dui-ing  the  fiscal  year  ending 
June  30,  1868,  $15,322  18. 

Daring  the  season  of  1868,  after  June  30th,  I  think  it  would  be  advisable  to 
have  a  small  appropriation  applicable  to  this  fund,  say  $10,000. 

WORKS  ON  THB  RIVBR. 


At  the  time  that  contracts  were  made,  owing  to  the  staee  of  the  river,  the 
quantities  of  stone  necessary  to  complete  them  could  not  be  ascertained  with 
accaracy.  Quantities  were  therefore  assumed  less  than  the  probable  quantities 
that  might  be  finally  required.  In  the  construction  of  the  dams  it  was  after- 
wards found  that  the  additional  quantities  needed  to  perfect  them  were  so  con- 
siderable that  the  department  directed  me  to  advertise  for  new  proposals  for  the 
additional  stone,  which  was  accordingly  done. 

The  annexed  tabular  statement  exhibits  the  distances,  names  of  places,  con- 
tractors' names,  prices,  number  of  cubic  yards  of  stone  contracted  for,  and 
amount  of  the  original  contracts  made  in  1866 : 

Quantities f  price,  Sfv.,  at  nine  riprap  dams. 


R 


s 

r 


1 


11 

18 

es 

107 

ll« 

146^ 

174 

185 

fli 


Wblto*t  rfppl« 

LoctowBtMtr 

Twlnlfland 

Captlnm  ttlaad 

Fi«h  creek 

Petticofttbv 

Miuklnpim  Island 

BleDiief1iMiett*t  falaod 
fiuAngtoD  ialand 


Total 


OontraetonL 


Swan  it  Fenlon 

RoaUi  A  Lane 

Mani^ll  ft  Kerr 

Ronth  ft  Lane 

do 

King,  Retnhart  ft  Co. 

CM.  Cole 

do 

J.J.  Power 


•a  o 

o  ^^ 

«  «  • 


|1  75 


25 

13 
29 
25 
75 
10 
10 
75 


a 


«& 


lit 

"•a 


$1  35 


00 
47 
00 
00 
85 
55 
55 
20 


o 

g 

o 

1 


5,000 
5,000 
4,000 
3,000 
3.000 
3.000 
4,000 
5,000 
4,000 


I 

a 
8 


a 


$15,500 

11,250 

10,400 

6,750 

6,750 

7.800 

6,600 

8,250 

11,800 

85,100 
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It  18  not  probable  that  a  full  report  upon  the  snrveyB  can  be  presented  tbis 
fall,  as  it  18  not  expected  that  they  will  reach  Oairo  this  season,  bat  a  report  upon 
them  as  far  as  they  shall  have  advanced  at  the  close  of  the  present  sorreyiiig 
season  will  soon  after  be  in  readiness. 

The  following  tabular  statement  exhibits  the  distances,  names  of  places,  con- 
tractors' names,  prices,  number  of  cubic  yards,  and  amount  of  contracts  for 
additional  stone  at  eight  riprap  dams. 

The  qnantitj  contracted  for  originally  at  Fish  Greek  island  being  sufficient, 
no  additional  stone  has  been  let : 

Additional  quantities^  price,  Sfc,,  at  eight  riprap  dam* 


O 

3 


Placet. 


11 

18 

85 
107 
146^ 
174 
185 
214 


Wbita's  ripple 
Logtown  bar  . 


Twin  Inland 

Captina  i«lHnd 

Petticoat  bar 

MuHkinfniin  inland 

BI(*tinorhHi!8i'tt'it  island. 
Baffington  bland 


Contneton. 


Swan  A  Feulon 
RoQth  A  Lane.. 


Total 


Jamei  Kerr 

Ronth  &  Lane 

King,  Retnhart  A  Tripp. 

CM.  Cole 

...do 

Charlet  Cable 


92 
■  a 
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O  >.^ 


$1  50 


125 


1 
1 
1 
1 
1 
1 


13 
25 
75 
10 
10 
25 
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m 


III 

P4 


$1  00 
90 

1  00 

2  25 


37 
00 
85 
65 
75 
75 


1 


P 
o 


E 

0 


3.500 
1.800 
1,275 
1,0*10 
1,200 
1,000 
500 
4,875 
4,5U0 
5,200 


I 

o 

0 


d 

0 

o 

a 

"4 


18. 15901 
900M 

a.8ffl» 

2.23OO0 
3,4M)0« 

8.25(100 
1.3UUU) 
g,53l  S 
?,325tB 
10.40CiV 


48,5:5  00 


Statement  showing  the  esti^nafed  amount  of  work  done  on  the  dams  up  to  tke 

end  of  July,  1567. 
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o 

■ 

it 


11 
18 
84 
107 
112 
146* 
174 
185 
214 


Places. 


Whlte'8  ripple 

Logtown  bar 

Twin  island 

Fish  creek 

UaptinH  iHland 

Pettlcoiit  bar 

MuMkiugnmin  land  .... 
BlenucrhaMett'ii  island. 
Baffington  inland 


Total 


Gontraoton. 


Swan  Si  Fenlon 

Uouth  ScLiano 

MaQftill&  Kerr 

Ronth  Sl  Lane 

do 

King,  Reinhart  Sc  Co, 

CM.  Cole 

do 

J.J.Power 


52 

*  a 

MO 

.Si. 

o  >fS 

ti  it  9 


$1  75 


1 
1 
1 
1 
1 
1 
1 
1 


25 
13 
25 
25 
75 
10 
10 
75 


d  o   • 

g|l 

T  0,v 


$1  35 


00 
47 
00 
00 
85 
55 
55 
20 


*■  "S 

Mo 

0 

9S 


8 

h 
«• 
6 

S 


d 
p 
o 

8 

< 


.■vooo 

fissn; 

5.000 

1I.3M 

4,000 

ia44« 

3,000 

6.:3e 

3.000 

fi.7,'JJ 

3.000 

7.300 

4.000 

6.fV0 

5,000 

8,25fi 

4,000 

11.800 

63^100 
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SuUenufU  thowMg  the  estimated  amount  of  toork  done  on  tlie  dams  up  to  the 

end  of  July,  1867 — Continued.  i 


s 

.0 


U 
18 

85 

vn 

112 

146i 

174 

18.-. 

214 


White's  rlppto 

Logtown  bar 

Twini«land 

Figh  creek 

Captina  Liland 

Pfttlcoftt  bar 

Mnddjgnm  inland 

Blennerbassett't  iiland. 
BafBagtonialaad. ...... 


Total 


ContrttctoriL 


Swan  ft  Fenlon 

Ronth  Sl  Lan« 

Manfoll  Sl  Kerr 

RoathftLaae 

do 

KInir.  Reinhart  ft  Co. 

O.M.Cole 

do  

J.J.Power 


0 

5  •• 
«•  SB 

I 

5 


$13. 707  00 
6, 106  75 
8.900  10 
2,790  00 
S.350  00 
6.867  00 
4.063  95 
6.831  00 
10.080  00 


61,597  80 


i 


il,793  00 
5. 141  35 

1.499  90 
3.960  00 

4.500  00 
933  00 

3,536  05 
1.419  00 
1,720  00 


t 


i 


s 


$1, 370  70 
610  87 
890  00 
279  00 
235  00 
686  70 
406  39 
683  10 
1,008  00 


23,502  20 


6, 159  76 


The  contracts  for  the  additional  stone  are  only  now  being  signed,  but  the 
parties,  as  it  happens,  are  either  the  original  contractors  or  others  who  operate 
in  harmony  with  them,  so  that  no  material  delay  has  taken  place  in  the  man- 
agement of  the  work,  and  I  think  that  all  of  them  will  be  completed  by  tbe 
contract  period,  (the  Ist  of  December,  1867,)  unless  there  should  be  a  season 
of  macb  high  water  this  fall  to  interfere,  which,  however,  is  not  anticipated. 

The  system  of  laying  out  and  superintending  the  works  with  a  small  engi- 
neering party,  having  the  use  of  a  light-draught  government  steamer,  is  believed  to 
be  more  advantageous  and  more  economical  than  the  old  plan  of  having  persons 
stationed  at  each  point.  The  greater  the  number  of  dams  that  may  be  going 
on  simultaneously,  the  better  and  more  economically  this  system  will  work. 

The  plan  of  measuring  the  stone  by  the  cubic  yard,  instead  of  by  the  ton,  is 
also  believed  to  be  an  improvement  upon  the  old  mode  of  measuring  by  the  ton 
or  the  draught  of  the  stone  boats. 

Some  of  the  dams  are  advanced  far  enough  to  show  a  marked  improvement 
on  the  depth  of  water  in  the  channels,  and  I  have  no  doubt  that  at  each  of  the 
works  under  contract  the  navigation  will  be  materially  benefited  by  their  com- 
pletion. We  may  not  at  the  first  effort  secure  exactly  the  best  results ;  some 
modifications  may  become  necessary  which  only  experience  can  regulate. 

Whitb's  BiPPLB,  (11  miles  below  Pittsburg.) 

It  is  expected  that  the  work  at  this  dam  will  be  finished  about  the  latter  part 
of  October,  1807.  Meanwhile  the  construction  of  the  main  longitudinal  dam 
has  added  about  one  foot  to  the  low-water  depth  in  the  channel  and  increased 
its  velocity  also.  The  precise  effect  altogether  upon  the  navigation  in  this 
vicinity  cannot  be  accurately  determined  until  after  we  have  had  opportunities 
of  examining  it  in  different  stages  of  the  water.  We  have  to  guard  against 
having  too  strong  a  current  running  obliquely  to  the  left  across  the  longitudinal 
dam  in  a  coal-boat  stage.  Possibly  it  may  hereafter  become  necessary  to  raise 
the  old  croes-dam  between  the  channel  and  the  left  shore  to  equalize  the  flow, 
but  it  is  not  proposed  to  do  anything  of  the  kind  at  present,  as  1  hope  that  a 
sufficient  flow  for  that  purpose  may  he  allowed  to  pass  down  to  the  left  of  the 
towhead  along  the  longitudinal  dam. 

Logtown  Bar,  (18  miles  below  Pittsburg.) 

The  dam  at  this  place,  running  from  the  left  shore  to  the  bar  and  ending 
obhquely  against  the  old  partly  built  dam,  is  about  finished. 
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That  part  of  the  old  dam  extending  from  the  bar  some  distance  obliqadj 
np  stream,  pointing  towards  the  right  shore,  has  been  removed  and  pat  into 
the  new  dam.  This  arrangement  leaves  a  clear,  straieht,  and  wide  channel 
near  the  middle  of  the  river,  which,  it  is  believed,  mu  be  a  permanent  im- 
provement of  the  navigation  in  low  water  and  in  coal-boat  stages. 

It  can  be  determined  hereafter  whether  any  additional  work  may  be  neces- 
sary to  render  this  part  of  the  navigation  complete. 

Twin  Island,  (85  miles  below  Pittsburg.) 

Nearly  all  the  stone  required  for  the  dam  at  this  place  has  been  put  in; 
the  main  dam  is  good  and  will  fulfil  its  purpose. 

At  the  foot  of  the  island  there  has  been  a  good  deal  of  washing  away,  leav- 
ing much  water  to  escape  to  the  left  of  the  centre  bar. 

There  ought  to  be  a  dam  put  in  here,  which  would  take  about  one  thousand 
cubic  yards,  and  would  improve  the  low-water  depth  materially.  The  neces- 
sityfor  this  has  only  recently  become  apparent. 

With  this  arrangement  the  navigation  at  this  place  will  be  very  much  im- 
proved. This  is  one  of  the  instances  where  everything  that  mieht  be  needed 
did  not  appear  in  the  beginning.  ^ 

Oaptina  Isla.no,  (107  miles  below  Pittsburg.) 

The  contractors  expect  to  complete  this  dam  about  the  last  of  October.  The 
same  contractors  have  the  dam  at  Fish  creek  and  at  Logtown  bar,  and  their 
work  is  carried  on  from  the  same  quarry,  with  their  own  steamer.  There  ia 
not  yet  sufficient  stone  in  this  dam  to  enable  me  to  refer  to  the  practical  e&ct 
of  this  improvement,  but  no  doubt  is  entertained  respecting  its  success. 

Fish  Obbbk  Island,  (112  miles  below  Pittsburg.) 

At  the  beginning  of  this  month  (September)  there  remained  only  about  eight 
hundred  and  fifty  cubic  yards  of  stone  to  be  put  in  to  complete  the  dam  at 
this  place.  It  will  be  finished  this  fall  in  good  season.  This  is  a  small  dam, 
of  about  three  thousand  cubic  yards  in  all. 

Thus  far  it  has  been  well  built,  and  it  will,  when  finished,  improve  the 
navigation  at  this  point  materially. 

Pbtticoat  Bar,  (146J  miles  below  Pittsburg.) 

The  dam  at  this  place  is  finished.  It  presents  a  fine  appearance,  and  is  in 
all  respects  complete.  Its  effect  is  good,  and  the  low-water  navigation  is 
somewhat  better  than  it  was. 

It  only  remains  to  see  how  this  dam,  as  well  as  the  other  dams  in  process  of 
construction,  will  stand  the  ice  freshets.  The  precise  action  of  ice  freshets 
cannot  be  determined  in  advance,  although  no  serious  injury  from  that  canse  is 
anticipated  at  this  place. 

Less  work  was  required  here  than  at  most  other  points,  and  the  advantage 
to  navigation  is  much  less  striking  than  in  some  of  the  other  caaea.  It  baa 
made  a  safer  navigation  at  a  tow-boat  stage. 

Muskingum  Island,  (174  miles  below  Pittsburg.) 

The  dam  at  this  place  is  well  advanced  and  progressing  satisfiictorOy.  It 
will  be  finished  by  the  first  of  December. 

It  is  probable  that  all  that  is  desired  at  this  point  can  be  obtained  with  fewer 
cubic  yards  of  stone  than  were  estimated  (in  all)  as  necessary,  and  as  a  rather 
larger  quantity  is  needed  than  was  estimated  to  be  necessary  at  Blennerhassett's 
Island  dam,  it  is  proposed  to  decrease  the  quantity  to  be  put  in  at  Hnskinguffl 
and  increase  the  quantity  at  Blennerhassett's. 


REPORT  OF  THE  SECRETARY  OF  WAR.  401 

The  same  contractor  has  both  jobs  at  the  same  price  per  cubic  yard,  and  he 
is  willing  to  transfer  the  stone  as  proposed,  so  that  it  will  be  the  same  to  the 
government. 

Blbxnbriiassbtt's  Island,  (185  miles  beh)W  Pittsburg  ) 

There  are  two  dams  at  this  place — one  at  the  head  of  the  island  and  one  at 
the  foot,  known  as  the  head  dam. 

There  has  been  some  trouble  at  the  upper  or  main  dam  by  the  sudden  break- 
ing away  of  sixty  feet  of  the  bar  at  the  head  of  the  island.  This  gap  was 
promptly  closed  by  Mr.  Cole,  the  energetic  contractor  in  charge. 

A  six  feet  freshet  in  August  washed  out  considerably  more  of  this  pand  and 
gravel  bar.  It  will  continue  to  need  attention  and  some  additional  stone  through 
another  season. 

The  construction  of  the  Blennerhassett  dam  has  had  the  effect  of  raising  the 
water  at  the  dam  more  than  three  feet  above  its  former  low  water  height,  and 
the  pressure  of  water  is  therefore  considerable. 

When  the  dams  at  the  head  and  foot  of  the  island  shall  have  been  completed 
and  in  use  for  a  time,  a  better  judgment  can  of  course  be  formed  as  to  their  full 
effect.  I  have  no  doubt  that  they  will  greatly  improve  the  navigation  along 
that  part  of  the  river.  It  will  probably  require  somewhat  more  stone  (in  all)  ' 
than  was  estimated  to  bo  necessary,  partly  in  consequence  of  the  washing  out 
of  the  bar,  the  proper  remedy  for  which  is  to  fill  the  space  thus  washed  out  with 
Ftone. 

The  work  will,  it  is  expected,  be  finished  this  season  before  December. 

BuFFiNOTON  Island,  (214  miles  below  Pittsburg.) 

The  works  at  this  place  are  in  a  forward  state,  and  will  be  completed  before 
December  next. 

At  least  half  of  the  flow  in  low  water  passes  down  the  narrow  chute  on  the 
Ohio  side  of  the  island,  and  navigation  here  becomes  difficult  and  uncertain,  and 
finally  ceases  sooner  than  at  any  place  lower  down  the  river.  After  closing  this 
Ohio  chute,  it  is  necessary  to  build  up  the  long  wing  dam  on  the  Virginia  chute, 
(shown  on  the  chart,)  to  prevent  the  spread  of  the  water  out  of  the  channel. 

The  Ohio  chute  dam,  which  is  well  advanced,  is  now  turning  a  large  volume 
of  water,  but  a  considerable  washing  out  of  light  sand  and  gravel  in  the  gap, 
175  feet  long,  is  taking  place,  rendering  an  additional  quantity  of  stone  necessary. 
Although  these  works  will  be  completed  before  December,  another  freshet  season 
must  pass  before  we  can  determine  finally  whether  any  other  work  may  be 
necessary  at  this  important  point. 

It  is  believed  that  the  completion  of  the  pre:*c'nt  plans  will  make  a  very 
material  improvement  of  the  navigation. 

While  the  low  water  navigation  will  be  improved  at  each  of  these  places,  the 
channels  generally  will  also  be  rendered  better  than  they  were  for  the  coal  boating, 
which,  as  explained  in  former  reports,  has  of  late  years  become  a  most  important 
interest  on  the  river,  and  should  always  be  kept  prominently  in  view,  in  con- 
fiidering  any  proposed  plans  for  the  improvement  of  the  Ohio  river. 

The  barge  system  is  on  the  increase  and  gradually  gaining  favor,  and  it  is 
highly  probable  that  for  freighting  coal,  iron,  and  heavy  mineral  and  agricultural 
products,  it  will  come  into  more  general  use,  not  only  on  the  Ohio,  but  on  the 
Mississippi. 

This  is  a  very  important  fact  in  the  business  of  the  Ohio  river — the  general 
substitution  of  fleets  of  barges  for  the  former  single  steamers,  or  the  plan  of 
floating  boxes.  It  is  reasonable  to  believe  that  after  a  while  a  large  proportion 
of  the  steamers  engaged  in  freighting  will  be  tow-boats,  running  in  connection 
with  barges.     Some  single  steamers  will  of  course  still  be  useful  in  carrying  on 

26  w ^Vol.  ii 
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the  local  passenger  and  freight  business  between  the  numeroas  commercial  poiats 
along  the  river,  and  there  will  always  be  steamers  engaged  during  good  boating 
stages  in  the  long  voyages  from  the  waters  of  the  Ohio  to  the  upper  Mississippi 
and  Missouri,  and  also  to  the  lower  Mississippi ;  but  the  bulk  of  the  freighting 
will  probably  be  ultimately  carried  on  by  means  of  barges  towed  by  steamers. 
Although  this  branch  of  the  subject  belongs  appropriately  to  another  report 
upon  which  I  am  now  engaged,  describing  the  several  plans  which  have  been 
proposed  for  the  radiccd  permanent  improvement  of  the  navigation  of  the  Ohio, 
it  is  also  deemed  proper  in  this  place  thus  briefly  to  advert  to  it. 
-  One  object  is  to  show  clearly  that  there  is  nothing  now  in  progress  of  con- 
straction  on  the  river  calculated  to  interfere  injuriously  with  the  barge  system 
of  boating,  and  wherever  the  navigation  is  good  for  fleets  of  barges,  it  is  good 
for  single  steamers. 

RBMOVINO  OBSTRUCTIONS  FROM  THE  RIVRR. 

In  accordance  with  the  instructiojis  of  the  engineer  department,  I  advertised 
for  proposals  for  furnishing  a  light-draught  steamer,  with  crane  boat,  flats,  and  all 
necessary  tools  and  fixtures,  to  be  employed  by  the  day,  in  removing  obstructions 
from  the  river.  Captain  John  Rodgers,  of  the  steamer  Greenback,  was  awarded 
the  contract,  at  the  rate  of  eighty-eight  and  a  half  dollare  ($88  50)  per  day's 
work. 

Captain  John  Shousc,  of  Steubenville,  an  experienced,  intelligent  and  reliable 
Ohio  river  pilot,  was  appointed  inspector  for  this  special  service,  and  entered 
upon  the  duty  June  11,  1867. 

This  plan  for  removing  river  obstructions,  by  contract,  at  a  fixed  price  per 
day,  the  contractor  furnishing  vessels,  tools,  men,  &c.,  at  his  own  cost  and  risk, 
was  to  some  extent  experimental.  I  had  formed  the  opinion  that  such  work 
could  probably  be  done  under  this  arrangement  more  economically  and  satisfac- 
torily than  by  purchasing  vessels,  &c.,  and  employing  the  men  by  the  day  or 
month. 

A  regular  steam  snag-boat,  it  is  known,  is  very  costly  to  constmct  and 
manage,  and  it  was  believed  that  a  light-draught  steamer,  with  a  strong  crane 
boat  and  a  coaple  of  decked  flats,  would  accomplish  all  or  nearly  all  the  work  that 
could  be  done  by  the  more  expensive  snag-boat. 

Under  this  contract  plan,  as  under  any  other  plan  of  government  operations 
on  such  work,  much  depends  on  the  experience,  ability,  and  faithfulness  of  the 
persons  employed.  In  this  respect  we  have,  I  think,  been  fortunate  in  securing 
the  services  of  an  able,  energetic,  and  honest  man  for  contractor,  (Captain  John 
Bodgers,)  who  is  well  qualified  for  this  particular  duty,  and  in  the  appointment 
of  a  government  inspector,  (Captain  John  Shouse,)  in  charge  of  the  operations, 
who  is  the  right  man  in  the  right  place. 

The  experiment  of  removing  obstructions  on  this  plan  has  therefore  been  con- 
ducted under  very  favorable  auspices,  and  I  regard  it  as  a  success. 

The  contract  price,  as  already  stated,  is  eighty-eight  and  a  half  dollars  ($88  50) 
per  day,  and,  including  the  pay  of  the  inspector,  the  whole  cost  is  ninety-three 
and  a  half  dollars  ($93  50)  per  day,  or  for  a  full  month  of  26  working  days, 
twenty-four  hundred  and  thirty-one  dollars,  ($2,431.) 

Allowing  that  in  a  favorable  season  this  sort  of  work  might  be  advantageously 
carried  on  between  April  and  November,  or  during  seven  months  of  actual  work, 
it  would  make  the  cost  for  the  season  seventeen  thousand  and  seventeen  dollars 
($17,017)  for  a  full  season  for  one  boat. 

So  far  as  we  can  now  tell,  judging  from  what  has  been  accomplished  doriog 
about  three  months  in  the  removal  of  obstructions,  it  might  require  say  two 
more  steamers  another  favorable  season  to  clear  the  entire  river  between  Pitts- 
burg and  Cairo. 


REPORT   OF   THE    SECRETARY   OP   WAR. 


403 


At  the  end  of  the  operations  there  would  be  no  steamers,  boats,  &c,,  on  hand 
to  be  disposed  of. 

If  two  more  such  steamers  were  employed  this  year,  and  three  should  ha 
employed  next  year,  the  estimated  total  cost,  assuming  the  same  rate  per  steamer 
as  the  present  contract  price,  would  be  nearly  as  follows : 

Estimated  expense  of  one  boat,  &c.,  during  the  season  of  1867. .  $14,  000  00 

Estimated  expense  of  two  others,  two  months,  say 9,  724  00 

Estimated  expense  of  three  boats  during  the  season  of  1868,  at 

817,017  each 51,05100 

Total  from  the  beginning  in  1866 74,  775  00 


This  is  believed  to  be  a  liberal  estimate.  The  probability  is  that  it  may  cost 
something  less.  It  is  possible  that  competent  partie^  might  undertake  the 
operations  during  the  ensuing  year,  at  a  somewhat  lower  rate,  as  there  seems  to 
be  a  downward  tendency  in  prices. 

When  it  is  recollected  that  these  obstructions  are  numerous,  many  of  them 
sunken  barges  apd  wrecks,  exceedingly  difficult  of  removal,  the  total  estimated 
cost  appears  small  when  put  in  comparison  with  the  great  benefit  their  removal 
is  conferring  upon  the  river  commerce. 

According  to  my  report,  dated  October  31.  1866,  we  had  noted  the  following 
obstructions  in  the  Ohio  river : 

List  of  known  obstructions,  October  31,  1866. 


Kind  of  obstructions. 


Snafus,  (places) ' 

Logs  and  loggy  places 

Wrecks 

Sunken  boats,  barges,  &c 


Upper  Ohio, 
Pittsburg 

to  Louisville, 
615  miles. 


75 
49 
28 
72 


Lower  Ohio, 

Louisville 

to  Cairo,  400 

miles. 


15 
17 
18 
11 


Total, 
1,015  miles. 


dO 
66 
46 
83 


It  was  remarked  in  connection  with  this  list,  that  in  some  places  several  snags 
or  trees  might  be  found  where  only  a  single  snag  is  mentioned  ;  and  at  points 
marked  "loggy  places"  there  may  be  a  number  of  logs  to  be  taken  out;  and 
that  there  are  also  more  single  wrecks  and  sunken  boats  than  the  table  shows ; 
and  after  that  report  was  written  some  additional  obstructions  became  known 
to  me. 

Having  become  satisfied  that  there  is  not  probably  any  more  economical 
method  of  removing  these  obstructions  from  the  river,  I  had  the  honor  to  make 
a  communication  to  the  department,  dated  September  2,  recommending  that  pro- 
posals be  received  for  furnishing  two  additional  steamers,  crane-boats,  &c.,  for 
employment  this  fall.  The  department,  at  the  date  of  September  4,  1867,  in- 
structed me  to  advertise  for  proposals  accordingly,  which  has  been  done.  The 
proposals  are  to  be  received  until  noon  of  the  21st  instant,  at  the  office  in  Pitts- 
bu^,  Pennsylvania.  From  the  nature  of  the  case,  perfectly  accurate  estimates 
of  the  total  cost  of  removing  all  the  obstructions  cannot  be  arrived  at  in  ad- 
vance ;  but  I  think  the  data  now  in  our  possession  are  sufficient  to  warrant  the 
assumption  that  the  entire  cost  will  not  be  likely  to  exceed  the  above  sum  of 
$74,775.  From  this  should  be  deducted  the  sum  of  S6,I40  75  already  paid  up 
to  the  end  of  August,  leaving  to  be  expended,  according  to  the  foregoing  esti- 
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mate  for  work  to  be  done  after  August  31,  1867,  the  sum  of  $68,634  25.  Pos- 
sibly a  considerable  saving  may  be  effected  by  modifying  the  system  somewhat, 
60  as  to  work  two  sets  of  crane-boats,  flats,  &c.,  under  the  management  of  one 
fiteamer  passing  from  one  set  to  the  other,  keeping  the  two  sets  of.cranc-boate 
always  within  a  few  miles  of  each  other. 

Under  instructions  from  the  department  dated  December  28,  1866,  I  have  a 
special  report  in  preparation  and  nearly  finished  upon  all  the  different  plans 
which  have  been  proposed  for  the  permanent  improvement  of  the  Ohio  river. 
It  embraces  the  reservoir  plan,  the  plan  of  dams,  mounds,  and  wide,  river  canal; 
the  plan  of  locks,  dams,  and  the  plan  of  dams  with  patent  chutes  without  locks. 
Either  of  these  plans  will  necessarily  involve  the  expenditure  of  a  large  sum  of 
money,  as  the  report  will  show. 

This  special  report  might  have  been  finished  some  time  ago,  but  for  other 
imperative  calls  upon  my  time  and  attention,  which  could  not  be  deferred  with- 
out injury  to  the  public  service.  I  refer  to  it  here  partly  for  the  purpose  of 
mentioning  that  no  works  will  at  this  time  be  recommended  to  l>e  put  under 
contract  which  would  interfere  with  either  of  the  more  costly  plans  referred  to 
above.  I  may  add  that  the  longer  I  study  the  characteristics  of  the  Ohio  river, 
its  peculiar  regimen,  and  its  commerce,  in  connection  with  the  topographical  and 
hydrographical  features  of  the  country  through  which  it  flows,  and  of  the  region 
of  its  head  streams  on  the  Mouongahela  and  Alleghany  rivers,  the  more  com- 
plicated and  difficult  the  problem  of  its  radical  improvement  becnmpg.  But  I 
will  not  in  this  place  enter  upon  the  discussion  which  belongs  to  the  other  report, 
and  which  would  be  merely  repetition. 

The  riprap  dams  now  in  progress,  and  the  others  which  are  recommended, 
the  excavation  of  parts  of  bars,  the  taking  away  of  some  rocks,  and  the  com- 
plete removal  of  the  numerous  other  river  obstructions,  are  works  deemed  to  be 
immediately  and  urgently  needed ;  and  yet  the  whole  of  this  character  of  im- 
provements on  the  entire  river  will  not  require  a  very  large  sum  of  money. 
The  direct  advantage  of  navigation  to  be  gained  will  be  far  m(^c  than  commen- 
surate with  the  outlay ;  and  this  expenditure  ought  not  to  be  delayed  on  account 
of  other  and  grander  projected  or  proposed  improvements  which  may  follow. 

RBFBRRINO  TO  PROPOSED  WORKS  Ox\  THE  RIVER  NOT  YET  UNDER  CONTRACT. 

It  has  been  already  mentioned  that  there  are  a  number  of  places  on  the  river 
upon  which  it  is  proposed  to  offer  special  reports,  the  data  for  which  could  not 
be  prepared  in  detail  in  time  for  this  annual  report.  At  the  same  time  I  consider 
it  important  for  the  interest  of  western  river  commerce  that  provision  should  be 
made  by  reasonable  but  adequate  appropriations  for  the  continuation  of  the  pres- 
ent general  system,  which  is,  in  brief,  a  concentration  of  the  water  into  single 
channels,  by  means  of  proper  wing  dams ;  the  excavation  of  portions  of  certain 
bars,  the  removal  of  some  rocks,  and  the  removal  of  numerous  obstructione,  con- 
sisting of  snags,  roots,  logs,  old  wrecks,  and  sunken  barges,  coal  boats,  steam- 
ers, &c. 

An  estimate  of  the  probable  cost  of  removing  the  obstructions,  and  w^hich 
can  be  effected  during  the  season  of  186^,  has  been  given  in  this  report.  Al^o, 
an  estimate  of  the  amount  required  to  complete  the  river  contracts  now  in  progre&s 
between  Pittsburg  and  Buffington.  There  were  apportioned  to  the  Ohio  river 
the  following  sums : 

By  the  act  passed  in  1866,  to  be  applied  to  improvements,  &c SlOO,  000 

By  an  act  dated  March  2,  1867,  to  be  applied  to  improvements,  &c.  100, 000 
By  an  act  dated  June  23, 1866,  to  be  applied  to  removal  of  obstructions .  50,  000 
By  an  act  dated  June  23,  1866,  to  be  applied  to  examinations  and 

surveys 22, 000 

272,  000 
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If  no  more  contracts  were  to  be  made,  these  apportionments  of  the  appropria- 
tions would  not  be  exceeded  ;  but  it  is  presumed  that  the  government,  having 
resumed  the  care  of  the  Ohio  river  and  other  western  rivers,  intends  to  go  on 
with  such  proper  works  as  will  eventually  improve  their  navigation,  and  that 
further  appropriations  will  be  made  for  the  improvement  of  the  Ohio  river. 

Without  enumerating  at  this  time  every  point  on  the  river  where  work  may, 
perhaps,  be  advantageously  put  under  contract  at  an  early  period,  I  will  refer, 
in  a  succinct  manner,  to  the  general  features  of  the  more  prominent  cases,  from 
a  consideration  of  which  the  department  can  form  a  judgment  as  to  the  propriety 
of  the  appropriatitms  asked  for  the  Ohio  river. 

Dcicription  of  plaocs  where  work  is  required  on  the  Ohio  river  between  Pitts- 
burg and  Cairo, 

Glass  Hoise  Ripple,  (2  miles  below  Pittsburg.) 

This  is  one  of  the  worst  places  on  the  river  in  low  water,  and  urgently  needs 
improvement,  by  a  dam  of  some  kind.  Within  a  few  days  my  special  report 
upon  this  place  will  be  forwarded  to  the  department. 

Mbrriman's  Ripple,  ( 10^  miles  below  Pittsburg.) 

Dredging  is  advisable  for  the  purpose  of  straightening  the  channel  and  im- 
proving the  approach  to  White's  ripple.     Perhaps  half  an  acre  in  area. 

Deadman's  Ripple,  ( 14  miles  below  Pittsburg.) 

An  area  of  about  250  by  60  feet,  about  one-third  of  an  acre,  which  has 
washed  in,  should  be  dredged  away  Also,  the  head  of  the  channel  may  be 
greatly  improved  by  a  considerable  amount  of  dredging. 

Beaver  Shoals,  ( 27  miles  below  Pittsburg.) 

Five  or  six  hundred  feet  of  old  boulder  dam,  about  ten  feet  wide,  two  feet 
deep,  should  be  taken  away  at  upper  end  and  put  across  from  left  shore  to  head 
of  dam,  and  the  left  chute  should  be  closed.  There  should  be  some  dredging 
of  heavy  gravel  and  boulders  at  the  foot  to  straighten  the  channel.  Some  rock 
excavation  will  probably  be  necessary. 

Raccoon  Shoals,  { 29  miles  below  Pittsburg.) 

A  moderate  amount  of  dredging  here  will  straighten  and  improve  the  channel, 
to  be  done  simultaneously  with  the  improvement  of  Beaver  shoals. 

Montgomery  Island,  (32  miles  below  Pittsburg.) 
Several  rocks  here  should  be  taken  out. 

Phillis's  Island,  (35  miles  below  Pittsburg) 
Several  rocks  here  should  be  taken  out. 

Georgetown  Island,  ( 38  miles  below  Pittsburg.) 

Rocks  here  are  dangerous  at  a  low  stage  of  water,  ten  or  twelve  in  number, 
each  requiring  one  or  two  blasts. 

Line  Island,  ( 41 J  miles  below  Pittsburg.) 

About  one  hundred  by  seventy  feet,  about  one-sixth  of  an  acre,  ought  to  be 
dredged  two  feet  deep. 
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Baker's  Island,  (  49^  miles  below  Pittsburg.) 

The  dam  here  leaks  badlj ;  about  twenty-five  hundred  cubic  yards  of  stone 
will  perfect  this  work. 

Cluster's  Island,  ( 52  miles  below  Pittsburg.) 

A  dam  was  planned  here  by  Captain  Sanders  in  1844.  To  build  it  properly 
will  require  five  or  six  thousand  cubic  yards  of  stone.  There  is  no  doubt  that 
the  concentration  of  the  water  by  a  dam  would  be  beneficial ;  but  I  am  not  yet 
prepared  to  recommend  a  definite  plan. 

Black's  Island,  ( 54  miles  below  Pittsburg.) 

There  is  an  old  unfinished  dam  here.  Fifteen  hundred  cubic  yards  of  stoue 
will  probably  complete  it.     A  few  rocks  should  be  removed. 

Brown's  Island,  (  61f  miles  below  Pittsburg.) 

Gaps  in  the  old  curved  dam  waste  considerable  water ;  also  some  stone  needed 
on  the  Ohio  side.     About  eight  hundred  cubic  yards  in  all  will  probably  suffice. 

Ferry  Bar,  ( 66  miles  below  Pittsburg.) 

A  number  of  considerable  rocks  should  be  removed,  as  the  channel  is  narrow. 
Many  have  been  taken  away  through  private  enterprise. 

MiNuo  Island,  ( 70  miles  below  Pittsburg.) 

There  is  an  old  unfinished  dam  here,  which  should  be  finished  to  improve 
the  low-water  navigation.     Not  heavy  work. 

Wells's  Bar,  ( — miles  below  Pittsburg.) 

Our  Captain  Rogers  removed  a  large  rock  from  here.  The  place  is  nearly  a^ 
shoal  as  the  Sisters.  All  the  water  runs  in  the  channel,  and  as  the  bottom  is 
hard  gravel,  it  is  probable  that  dredging  will  improve  it.  A  boat  lately  grounded 
here,  after  passing  the  Sisters  or  Twin  islands. 

Cox's  Bar,  (72  miles  below  Pittsburg.) 

This  place  can  be  improved  by  levelling  off  lumps  in  the  channel.  It  is  only 
troublesome  in  extremely  low  water. 

Beach  Bottom  Bar,  (77J  miles  below  Pittsburg.) 

The  old  unfinished  dam  at  this  place  should  be  completed.  It  will  require 
about  2,500  cubic  yards  of  stone. 

Burlington  Bar,  (86J  miles  below  Pittsburg.) 

It  may  be  found  advisable  to  build  the  dam  planned  here  by  Captain  Sanders 
for  the  improvement  of  the  low-water  navigation.  The  water  is  not  deep.  It 
will  require  about  6,000  cubic  yards  of  stone. 

Wheeling  Island,  (90  miles  below  Pittsburg.) 

A  low-water  dam  at  the  head  is  needed  to  close  the  Ohio  chute,  say  1,500 
feet  long;  about  3,500  cubic  yards  of  stone. 

Bogg's  Island,  (92 J  miles  below  Pittsburg.) 
Some  clearing  away  of  boulders  necessary. 

MgMahen's  Creek  Bar,  (94  miles  below  Pittsburg.) 

There  are  two  channels  here.  It  is  likely  that  the  channel  could  be  improved 
by  dredging.  If  dredging  is  done  along  the  river  it  might  be  tried  here.  Ulti* 
mately  one  of  the  channels  may  be  shut  if  deemed  advisable. 
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Fishing  Crkbk.  (127 J  miles  below  Pittsburg.) 

The  old  unfinished  dam  at  this  place  should  be  completed.  It  will  require 
about  3,000  cubic  yards  of  stone. 

Williamson's  Island,  (133  miles  below  Pittsburg.) 

The  old  unfinished  dam  at  this  place  should  be  completed.  It  will  require 
about  2,500  cubic  yards  of  stone. 

Whittbn's  Towhkad,  (134i  miles  below  Pittsburg.) 

The  old  dam  at  this  place  is  about  SOO  feet  longer  than  necessary.  During 
the  laat  winter  (1866-'67)  the  ice  carried  away  the  lower  portion,  and  pilots 
now  complain  that  it  gives  trouble.  It  certainly  ought  to  be  repaired.  About 
3,500  cubic  yards  of  new  stone,  in  addition  to  what  could  be  obtained  from  the 
upper  end  of  the  old  dam,  will  probably  suffice. 

Wells's  Island,  (138J  miles  below  Pittsburg.) 

The  old  unfinished  dam  at  this  place  should  be  completed,  requiring  about 
3,500  cubic  yards  of  stone.     It  will  improve  the  low-water  navigation. 

Mill  Grbek  Island,  (140^  miles  below  Pittsburg.) 

At  the  old  dam,  at  the  island  end,  the  water  is  cutting  some.  This  should  be 
stopped  and  the  dam  completed.     It  will  need  about  1,200  cubic  yards  of  stone. 

Grand  View  Island,  ^l^lj  m^^^''  below  Pittsburg.) 

About  one  thousand  cubic  yards  of  stone  can  be  advantageously  applied  here 
in  closing  gap  and  strengthening  the  old  dam. 

Three  Brothers,  (1584  ^^^^^  below  Pittsburg.) 

This  place  can  be  improved  at  a  moderate  expense  by  dredging  Rowland's 
Race,  80  as  to  straighten  the  channel. 

Carpenter's  Bar,  (166  miles  below  Pittsburg.) 

A  dam  at  the  head  of  either  side  of  Marietta  island,  one  and  three-fourths 
miles  below,  will  doubtless  benefit  this  bad  place,  but  it  is  not  certain  that  it  would 
wholly  remedy  it.  If  a  dam  is  built  at  Carpenter's  bar,  it  will  require  aboui 
10,000  cubic  yards  of  stone.  It  is  one  of  the  worst  places.  Sand  settles  here 
in  some  years.  In  1859  it  was  worse  than  any  place  between  Wheeling  and 
Cincinnati. 

Marietta  Island,  (167|  miles  below  Pittsburg.) 

A  special  report  is  to  be  made.  See  remarks  in  my  report  of  December  last. 
It  is  difficult  to  decide  respecting  the  mode  of  removing  the  trouble  at  this  island 
in  consequence  of  the  peculiar  location  of  the  city  of  Marietta. 

Cole's  Island. 

The  foundation  of  the  old  dam  here  is  very  good.  If  raised  to  a  four-feet 
stage  it  will  benefit  medium  navigation,  which  is  important  at  this  place.  It 
will  require  about  3,000  cubic  yards  of  stone. 

Newburg  Bar,  (193  miles  below  Pittsburg.) 

There  is  some  cutting  by  the  water  at  the  island  end  of  the  old  dam  at  this 
place.  To  fill  the  gap  and  raise  and  finish  the  whole  dam  will  take  about  3,000 
cubic  yards  of  stone. 
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Brllvillb  Isla\d,  (202  miles  below  Pittsburg.) 

This  is  a  loug  series  of  bars  and  dams,  extending  for  a  mile  and  a  half.  It 
may  take  about  4,000  cubic  yards  of  stone  in  all  to  improve  this  place  properly. 

Sand  Greek  Bar,  (219  miles  below  Pittsburg.) 

This  point  should  be  improved.  A  dam  seven  or  eight  hundred  feet  long,  of  a 
curved  shape,  through  shoal  water,  should  be  built  so  as  to  close  the  left  cbate. 
About  900  cubic  yards  of  stone  is  required. 

Goose  Island,  (227  miles  below  Pittsburg.) 

This  place  can  be  improved  by  shutting  one  channel.  If  either  is  closed  it 
must  be  the  right  side,  as  the  left  is  the  regular  tow-boat  channel.  About  3,800 
cubic  yards  of  stone  will  answer  for  this  purpose. 

Lbtart's  Island,  (232  miles  below  Pittsburg.) 

A  valuable  low-water  improvement  will  be  to  finish  the  dam,  to  close  up  the 
Virginia  chute,  requiring  about  3,000  cubic  yards  of  stone. 

Eight  Mile  Island,  (255  miles  below  Pittsburg.) 

Requires  only  a  low-water  improvement — a  dam  to  contract  the  spreading 
water,  600  feet  long  over  shoal  water;  about  1,200  cubic  yards  of  stone. 

Raccoon  Island,  (273  miles  below  Pittsburg.) 

The  channel  is  very  crooked  and  needs  a  landmark,  say  two  posts  twenty- 
five  feet  high,  with  white  boards,  for  the  present,  until  some  trees  grow  up. 
Perhaps  a  little  work  in  channel. 

Green  Bottom  Bipple,  (289J  miles  below  Pittsburg.) 

The  channel  here  is  crooked,  with  a  hard  bottom.  Dredging,  if  practicable, 
may  benefit  this  place.  The  channel  would  be  materially  improved  if  straight- 
ened. 

Guvandottb  Bar,  (302i  miles  below  Pittsburg.) 

The  river  is  very  wide  here,  and  shoal  all  over.  .  One  or  two  long,  low  wing 
dams  will  materially  improve  this  place,  say  about  1,200  cubic  yards  of  stone. 

Burlington  or  Twelve  Pole  Bar,  (312  miles  below  Pittsburg.) 

There  are  two  chutes  here  at  low  water.  The  left  chute  should  be  closed  with 
a  curved  dam  built  low  and  flat.     About  4,000  cubic  yards  of  stone. 

Poag's  Shallows,  (322J  miles  below  Pittsburg.) 

From  a  point  21  miles  above  Poag's  Shallows  to  Burk's  Point  25  miles  below, 
making  forty-six  miles  distance,  a  general  clearing  out  of  loose  rock  is  urgently 
needed.  Some  of  the  rocks  contain  ten  cubic  yards  each,  in  five  feet  water, 
requiring  blasting.  A  floating  crane  boat  and  flats  may  be  used  here  to  advan- 
tage. Some  of  this  sort  of  work  was  done  in  1844  by  Captain  Burch,  at  this 
place  and  Doyhan's  bar,  Guyaudotte  and  Sandy  Shallows. 

Brush  Greek  Island,  (381  miles  below  Pittsburg.) 

There  are  three  channels  here  at  low  water,  consequently  the  water  spreads. 
There  is  an  old  partly  built  wing  dam,  thrown  out  from  the  Virginia  side  some 
distance  above,  which  has  nearly  disappeared  in  the  lapse  of  time.  It  has  been 
proposed  to  make  this  up  and  then  to  throw  in  another  wing  dam  to  the  head  of 
the  island,  or  else  to  extend  a  wing  dam  down  from  the  old  one.  It  may  take 
about  5,500  cubic  yards  of  stone  to  make  it  complete. 
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Manchester  Island,  (391  miles  below  Pittsburg.) 

It  id  probable  that  a  number  of  sunken  boats  at  this  place  hold  the  sand  and 
obstruct  the  navigation.  Their  removal  will  materially  improve  it.  Until  they 
(ire  removed  and  the  effect  observed,  I  would  not  recommend  the  commencement 
of  any  dam  here.  Before  these  boats  were  sunk  the  Manchester  channel  was 
much  better  than  it  is  now. 

Charlrston  Bab. 

There  is  shoal  water  at  the  foot,  close  to  Kentucky  side,  which  is  the  channel 
only  in  extreme  low  water.  Half  the  water  wastes  here  in  ordinary  low  stages. 
It  can  be  closed  by  a  dam  with  about  4,500  cubic  yards  of  stone. 

Foot  of  Augusta  Bar,  (426  miles  below  Pittsburg.) 

There  is  a  low,  changeable,  gravel  shoal  here.  The  navigation  is  bad  for 
about  ten  miles  below.  It  is  probable  that  if  the  river  is  thoroughly  cleared  of 
rubbish,  a  better  channel  might  maintain  itself  without  aid  from  dams.  Only 
future  experience  can  determine  this  finally.  These  remarks  apply  as  far  down 
a?  Big  Scag  bar,  which  is  about  ten  miles  below  Augusta  bar. 

Four  Mile  Creek  Bar,  (459^  miles  below  Pittsburg.) 

The  navigation  has  been  injured  here  by  the  accumulation  of  wrecks.  There 
are  two  channels.  One  of  them  might  be  closed,  making  an  improvement  similar 
to  that  at  Petticoat  bar.     It  would  take  about  4,000  cubic  yards  of  stone. 

BosLEv's  or  Medoc's  Bar,  (488J  miles  below  Pittsburg.) 

There  are  two  channels  at  this  point,  which  are  alternatively  preferred.  A 
dam  may  yet  be  deemed  advisable ;  but  a  thorough  clearing  out  of  the  wrecks 
and  rubbish  should  first  be  attempted,  and  the  effect  noted. 

Rising  Sun  Bar,  (508  miles  below  Pittsburg.) 

This  is  a  difficult  place.  It  is  reported  this  year  (18G7)  as  the  shoalest  spot 
between  Cincinnati  and  Louisville,  and  I  also  found  this  by  sounding.  There 
is  a  sort  of  backbone  across  the  channel  at  the  head.  Experienced  captains 
and  pilots,  who  have  been  many  years  in  the  Cincinnati  and  Louisville  trade, 
complained  to  me  that  this  place  has  been  greatly  injured  by  extensive  plough- 
ing on  the  large  fiat  bar  for  the  purpose  of  obtaining  paving  stones  for  Cincin- 
nati and  other  cities.  Persons  take  off  the  large  stones,  and  the  next  succeeding 
flood  sweeps  off  a  portion  of  the  loosened  bar.  (Further  reference  will  hereafter 
be  made  to  this  evil,  which  is  not  confined  to  this  one  place.)  It  occurred  to  me 
when  viewing  this  place  that  a  spur  dam  from  the  Indiana  shore,  and  a  long, 
oblique  wing  dam  from  the  Kentucky  shore  on  the  bar,  by  concentrating  the 
water,  would  materially  aid  navigation,  say  at  a  five  feet  stage.  Dredging 
also,  I  think,  can  be  advantageously  done  at  this  place.  It  might  require 
10,000  cubic  yards  of  stone,  in  all,  for  this  place. 

Gunpowder  Grebk  Bar,  (516  miles  below  Pittsburg.) 

This  is  likewise  a  bad  place  in  extreme  low  water.  There  are  two  channels 
here.  The  Kentucky  channel*should  be  closed,  (if  Rising  Sun  bar  be  improved, 
an  it  should  be.)  A  long;  low  dam,  reqtiiring  about  8,500  cubic  yards  of  stone, 
would  probably  make  this  good. 

Warsaw  Bar,  (534  miles  below  Pittsburg.) 

A  broad  shoal.  The  water  could  be  concentrated  here  by  means  of  two 
wing  dams,  requiring  about  6,000  cubic  yards. 
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Gba^sv  Flat  Bar,  (595J  miles  below  Pittsburg.) 

Many  years  ago  Captain  Shreve  bailt  a  pile  dam  here  from  the  Kentucky 
shore.  A  new  dam  from  the  Indiana  shore  would  leave  the  middle  channel 
open,  and  effect  an  improvoment  of  the  navigation.  The  water  is  shoal,  bat 
the  dam  would  be  long,  requiring  about  6,500  cubic  yards  of  stone. 

This  brings  us  to  Louisville,  at  the  falls  of  the  Ohio. 

End  of  Upper  Ohio. — Beginning  of  Lower  Ohio. — FalU  at  Louitcille, 

Falls  of  the  Ohio,  Louisville,  (615  miles  below  Pittsburg.) 

The  total  fall  here,  at  extreme  low  water,  is  twenty-six  feet  in  three  mile?. 
No  work  has  been  done  in  the  river  at  this  point  by  the  government  for  manv 
years.  The  old  canal  and  locks,  and  the  new  partly  constructed  canal  and  locks, 
remain  about  as  described  in  my  report  of  December,  1866.  But  Congress  at 
its  second  session  last  spring  ordered  a  special  survey  of  the  falls,  with  a  view 
to  a  canal  improvement  on  the  Indiana  side,  and  the  department  assigned  the 
duty  of  making  the  necessary  surveys  and  report  to  Brevet  Major  General  G. 
Weitzel,  United  States  army,  who,  as  I  have  learned  from  himself,  has  been  for 
some  time  engaged  in  that  duty.  One  ofmy  engineering  parties,  whicli  commenced 
at  Cincinnati,  has  about  reached  Louisville  with  our  survey  of  that  part  of  the 
Ohio  river ;  but  assuming  that  General  Weitzel's  surveys,  added  to  those  pre- 
viously made  by  the  government,  will  furnish  .all  needed  information  at  that 
important  point,  I  have  instructed  Mr.  Day,  the  assistant  in  charge,  to  proceed 
without  unnecessary  delay  with  the  survey  of  the  river  below  Louisville. 

Portland  Bar,  (620  miles  below  Louisville.) 

The  channel  is  changeable  here.  It  crosses  from  Portland,  on  the  Kentucky 
side,  to  New  Albany,  on  the  Indiana  side.  At  this  crossing  there  are  two  chan- 
nels, which  are  never  both  good  at  the  same  time.  It  is  a  difficult  shoal  place. 
On  account  of  the  shifting  sand  it  is  doubtful  whether  ordinary  riprap  wing 
dams  would  avail  to  keep  a  regular  channel.  (I  am  not  yet  prepared  to  suggest 
any  precise  plan,  or  to  make  a  definitive  recommendation  respecting  work  at 
this  point,  or  at  any  place  between  Louisville  and  Cairo.) 

Flint  Island,  (707  miles  below  Pittsburg.) 

The  main  channel  is  generally  down  the  Kentucky  shore.  If  dams  should 
be  put  in,  they  would  be  quite  long.     Nothing  determined. 

Oil  Creek  Bar,  (711  miles  below  Pittsburg.) 

There  is  a  shifting  sand  channel,  which  often  gets  very  shoal. 

Holt's  Bar,  (721  miles  below  Pittsburg.) 

At  the  head  it  becomes  quite  shoal,  in  extreme  low  water.  Owing  to  the 
shifting  sands  it  is  difficult  to  decide  upon  the  plan  of  improvement. 

Puppy  Cheek,  (776  miles  below  Pittsburg.) 

Troubled  with  shoals  in  low  water ;  there  is  a  hard  bottom  at  this  place. 
Possibly  riprap  dams  may  be  available  here. 

Yej-low  Bank  Island,  (779 J  miles  below  Pittsburg.) 

A  shoal,  crooked  place  at  low  water.  Dredging  here  would  temporarily 
straighten  the  channel. 

French  Island,  (792J  miles  below  Pittsburg.) 

This  is  a  very  bad  place.  It  ought  to  be  helped,  if  it  is  possible  at  any 
reasonable  cost.  It  should  be  improved  permanently.  A  large  amount  has 
been  expended  in  dams  in  ^ears  past,  but  they  get  covered  or  swamped  in  the 
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river  sands,  the  channel  sometimes  making  clirectlj  over  them.     No  definitive 
plan  yet  prepared. 

ScuFFLBTowN  Bar,  (801  miles  below  Pittsburg.) 

A  bad  place.  It  is  likely  that  if  the  old  dam  were  raised,  so  as  to  turn  more 
of  the  water,  it  would  make  an  improvement  of  the  navigation.  As  it  is  a  long 
dam,  it  would  require  about  ^,000  cubic  yards  for  the  purpose. 

Thrbe-Milb  Island,  (804  miles  below  Pittsburg.) 

This  place  in  late  years  has  not  been  as  bad  as  formerly.  The  shoal  usually 
exists  a  mile  below  the  dam  that  was  put  in  many  years  ago.  No  definite  plan 
has  yet  been  arranged  here. 

IIBNDER80N  IsLAND,  (830  milcs  below  Pittsburg.) 

This  is  a  difficult  shoal  place.  Doubtless  the  cause  of  some  of  these  sand 
shoals  is  the  sunken  logs  which  catch  and  hold  the  sand.  Our  consulting  pilot, 
Captain  Kowley,  is  of  opinion  that  elsewhere  in  the  lower  Ohio,  as  well  as  here, 
these  sunken  logs  have  greatly  tended  to  render  such  places  troublesome  to 
navigation.     Their  removal  will  probably  materially  benefit  navigation. 

Foot  of  Slim  Island,  (853  miles  below  Pittsburg.) 

In  my  report  of  last  December  it  was  remarked  that  this  place  is  shoal,  diffi- 
cult at  times,  and  might  be  improved. 

Shawxbetown  Bah,  (879  miles  below  Pittsbuig.) 

This  is  an  especially  bad  place,  partly  owing  to  the  great  width  of  thtf' river 
in  this  vicinity.  A  concentration  of  the  water  would  certainly  give  a  greater 
depth  for  navigation,  but  it  will  require  a  considerable  quantity  of  stone,  or  ex- 
tensive dams  of  some  kind,  to  be  effectual.  Limestone  rock  exists  in  the  neigh- 
borhood. It  has  not  yet  been  sufficiently  examined  to  decide  the  particular 
plan,  but  it  might  be  assumed,  approximately,  that  20,000  cubic  yards  of  stone, 
or  an  equivalent  cost,  would  make  a  much  better  navigation  at  this  point. 

• 

Cincinnati  Bar,  (890  miles  below  Pittsburg.) 

A  changeable  place.  Latterly  it  seems  to  have  been  rather  better  than  it  was 
some  years  ago.     No  plan  for  its  improvement  has  yet  been  fixed  upon. 

Battbrv  Rock,  (897  miles  below  Pittsburg.) 

This  place  frequently  becomes  troublesome  in  low  water.  It  has  not  been 
reported  bad  during  the  present  season,  up  to  this  time,  (September  13.) 

« 

Trkadwatbr  Bar,  (900  miles  below  Pittsburg.) 

It  becomes  very  shoal  at  low  water,  but  this  part  of  the  river  has  not  been  at 
a  very  low  stage  this  season. 

Walkkr's  Bar,  (910  miles  below  Pittsburg.) 

This  bar  sometimes  gets  very  shoal,  and  it  has  been  reported  difficult  this 
year,  although  tlic  river  has  not  been  at  its  lowest  stage  at  this  point. 

Big  IIurricanb  Island,  (913  miles  below  Pittsburg.) 

This  is  a  shoal,  crooked,  and  difficult  place.  It  could  be  improved  by  closing 
the  right  side  with  a  dam.  -  It  should  only  be  improved  in  connection  with  an 
niprovement  of  Walker's  bar,  by  a  series  of  dams  across  sluices,  &c.,  for  three 
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and  a  half  miles.  The  extent  of  this  work,  even  should  it  be  deemed  advis- 
able, I  am  not  yet  prepared  to  state.  There  are  several  wrecks  at  the  head  of 
Big  Hurricane  island,  which  must  be  taken  out.  Their  removal  will  improve 
the  navigation. 

Tryer,  or  Upper  Sister  Island,  (938  miles  below  Pittsburg.) 

A  few  loose  rocks  at  this  place  should  be  taken  out.  A  steamer  was  wrecked 
here  during  the  war.  Pilots,  in  trying  to  avoid  these  rocks,  sometimes  mn 
aground. 

Second  Sister  Island,  (938J  miles  below  Pittsburg.) 
It  is  often  very  shoal,  and  may  be  improved.     No  plan  yet  devised. 

Cumberland  Island,  (051  miles  below  Pittsburg.) 

This  is  a  difficult  place.  The  dam,  to  be  effectual  here,  should  be  built  from 
the  head  of  Dog  island  to  the  head  of  Cumberland  island.  It  would  be  nearlj 
a  mile  longer,  but  would  have  generally  a  harder  bottom,  and  would  hold  better 
than  the  old  dam,  constructed  mauy  years  ago.  At  the  foot  of  the  island,  damia 
like  the  dams  at  Petticoat  bar  might  be  required,  though  longer.  But  as  there 
is  less  current  in  this  place,  and  nearly  all  other  places  below  Louisville,  than 
there  is  on  the  Upper  Ohio,  lighter  dams  will  answer. 

Cottonwood  Bar,  (956  miles  below  Pittsburg.) 

This  is  sometimes  a  difficult  place.  When  the  other  shoals  of  the  Lower 
Ohic^are  improved,  an  improvement  at  this  place  may  be  devised. 

Towhead,  foot  of  Tennessee  Island,  (965J  miles  below  Pittsburg.) 
The  same  remarks  as  above  apply  here. 

Grand  Chain,  (990  miles  below  Pittsburg.) 

This  well-known  and  sometimes  very  troublesome  place  extends  for  about 
eight  miles.  The  difficulties  here  arc  created  by  a  complication  of  causes,  con- 
sisting of  crooked  channels,  rocks,  sunken  logs,  wrecks,  and  the  absence  of 
proper  land-marks  and  lights.  I  have,  however,  deferred  my  special  report 
upon  this  important  locality  until  after  au  opportunity  for  a  critical  examination 
in  a  low  stage  of  water. 

Cache  Island,  (1,007  miles  below  Pittsburg.) 

Navigation  at  this  point  only  becomes  troublesome  when  the  Mississippi,  ^i 
Cairo,  is  very  low. 

This  completes  the  enumeration  of  all  the  most  prominent  points  on  the  Ohio 
requiring  the  immediate  attention  of  the  government.  There  are  a  number  of 
intermediate  minor  matters,  which  come  under  notice  as  we  progress  in  our  ope> 
rations,  which  cannot  yet  be  satisfactorily  introduced  into  an  annual  report. 

From  the  foregoing  description  of  the  difficulties  in  the  way  of  a  perfect  nav- 
igation of  this  important  national  highway,  it  will  be  seen  that,  while  accuracj 
as  to  the  probable  actual  necessary  expenditure  at  particular  points  is  yet  unat- 
tainable, a  very  fair  general  approximate  estimate  may  be  maae  of  the  probable 
cost  of  perfecting  such  works  as  are  likely  to  be  found  necessary  and  reasonably 
practicable,  and  which  can  be  effected  at  moderate  cost,  consid'eriug  the  great 
advantages  to  be  secured  to  commerce.  Without,  therefore,  having  adequate 
data  at  a  number  of  places  needing  improvement,  I  feel  warranted  in  offering  at 
this  time  an  approximate  estimate  of  the  probable  cost  of  completing  the  ncce:<- 
sary  improvements  of  the  navigation  upon  the  general  system  adopted.    Above 


REPORT  OF  THE  SECRETARY  OF  WAR.  413 

Louisville,  and  especially  above  Cincinnati,  a  nearer  approach  to  the  probable 
reqairementa  can  be  made  than  at  points  below,  owing  to  the  diflerence  in  the 
natural  regimen  of  the  river.  Below  Louisville,  on  the  Lower  Ohio,  the  ques- 
tion is  complicated  by  the  river  being  so  much  wider,  the  fall  and  current  so 
mach  less,- and  by  the  formation  of  extensive  moving  sand  shoals,  the  perfect 
management  and  control  of  which  has  not  yet  been  attained. 

RIPRAP  DAMS,  AND  OTHER  WORK. 

Although  I  must  await  the  result  of  the  surveys  now  in  progress  before 
reporting  all  the  details  of  the  various  points  that  seem  to  require  special  work 
for  the  improvement  of  the  low^water  navigation,  yet  an  approximate  estimate 
may  be  made  nearly  enough  to  enable  the  department  to  decide  upon  the  amount 
proper  to  be  appropriated  for  the  coming  year  in  this  connection.  I  am  now 
able  to  make  a  closer  approximate  estimate  than  could  be  made  in  September  of 
last  year  upon  the  works  then  recommended  to  be  put  under  contract,  at  which 
time  I  was  also  unaware  of  the  rigid  character  of  the  act  of  Congress  respecting 
appropriations  in  connection  with  limitations  of  contracts.  I  was  chiefly  de* 
sirous  at  that  time  that  the  government  should  not  advertise  for  more  stone  than 
might  be  ultimately  found  necessary  at  those  points  which  were  afterwards  put 
under  contract  between  Pittsburg  and  Buffington  island. 

Approximate  estimate  of  the  cost  of  completing  the  system  of  improvements  on 
the  Ohio  river,  on  the  general  plan  of  wing  dams,  with  occasional  dredging, 

1. — BETWEEN   PITTSBURG    AND   LOUISVILLE,  615   MILES. 

From  Pittsburg  to — 

•Glass  House  ripple,  two  miles §30,  000 

Horse-tail  ripple,  Ave  and  a  half  miles 500 

Head  of  Davis  island,  five  and  a  half  miles • 3,  000 

Duff's  ripple,  eight  and  a  half  miles 2,  000 

Merriman's  ripple,  ten  miles 1,  500 

Deadman's  ripple,  fourteen  miles 1,  500 

Beaver  shoals,  twenty-seven  miles 20,  000 

Raccoon  shoals,  twenty-nine  miles 1,  000 

Montgomery  island,  thirty-two  miles 200 

Phillis  island,  thirty -five  miles 200 

Georgetown   island,  thirty-eight  miles 300 

Line  island,  forty-one  and  a  half  miles 800 

Baker's  island,  forty-nine  and  a  half  miles 6,  000 

Chester's  island,  fifty-two  miles 15,  000 

Black's  island,  fifty-four  miles 4,  000 

Brown's  island,  sixty-one  and  three-fourths  miles 2,  400 

Ferry  bar,  sixty-six  miles 500 

Well's  bar,  sixty-eight  miles 1,  000 

Mingo  island,  seventy  miles 6,  000 

Cox  bar,  seventy-two  miles 500 

Beach  Bottom  bar,  seventy-seven  and  a  half  miles 7,  000 

Burlington  bar,  eighty-six  and  a  fourth  miles 15,  000 

Wheeling  island,  ninety  miles 10,  000 

Bogg's  island,  ninety-two  and  a  half  miles 400 

McMahan  creek  bar,  ninety- four  miles 9,  000 

Fishing  creek  bar,  one  hundred  and  twenty-seven  and  half  miles  8,  500 

*ln  case  of  the  adoption  of  another  plan,  inyolving  a  dam  below  Bamott*8  island,  the  cost 
woald  he  $240,000. 
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From  Pittsburg  to — 

Williamson  island,  one  hundred  and  thirtj-three  miles $7, 000 

Wbitton's  towbeads,  one  bundred  and  thirty-four  and  half  miles  10, 000 

Wells's  island,  one  hundred  and  thirty-eight  and  a  half  miles,  10, 000 

Will  Creek  island,  one  bundred  and  forty  and  a  half  miles 3, 500 

Grand  View  island,  one  hundred  and  forty-one  and  a  half  miles,  3, 000 
Three  Brothers,  one  hundred  and  fifty-eight  and  three-fourth 

miles - 1. 500 

•Carpenter's  bar,  one  hundred  and  sixty-six  miles 25, 000 

fMarietta  island,  one  hundred  and  sixty-seven  and  three-fourth 

miles -• 20, 000 

Cole's  island,  one  hundred  and  eighty  miles 7, 000 

Newburg  bar,  one  hundred  and  ninety-three  miles 7, 000 

Bellville  island,  two  hundred  and  two  miles 10, 000 

Grand  Creek  bar,  two  hundred  and  nineteen  miles 2, 500 

Goose  island,  two  hundred  and  twenty-seven  miles 9, 500 

Letart's  island,  two  hundred  and  thirty-two  miles 7, 500 

Eight  Mile  island,  two  hundred  and  fifty-five  miles 3, 000 

Raccoon  island,  two  hundred  and  seventy-three  miles 700 

Green  Bottom  ripple,  two  hundred  and  eighty-nine  and  a  half 

miles 1, 000 

Guyandotte  bar,  three  hundred  and  two  and  a  half  miles 3, 500 

Burlington,  or  Twelve-pole  creek,  three  hundred  and  twelve 

miles 10,  000 

JPoag's  shallows,  three  hundred  and  twenty-two  and  ahalf  miles,  17, 000 

Brush  Creek  island,  three  hundred  and  eighty-one  miles 14, 000 

Manchester  island,  three  hundred  and  ninety-one  miles 2, 000 

Charleston  bar,  four  hundred  and  eleven  miles 11, 000 

Foot  of  Augusta  bar,  four  hundred  and  twenty-six  miles 3, 000 

Four  Mile  creek,  four  hundred  and  fifty-nine  and  a  half  miles,  10, 000 

Bosley's,  or  Mcdoc's  bar,  four  hundred  and  eighty-eight  miles,  8, 000 

Rising  Sun  bar,  five  hundred  and  eight  miles 25,  000 

Gunpowder  Creek  bar,  five  hundred  and  sixteen  miles 21, 000 

Warsaw  bar,  ^ve  hundred  and  thirty-four  miles 15, 000 

Grassy  Flat  bar,  five  hundred  and  ninety-five  and  a  half-miles,  16, 000 
Louisville,  six  hundred  and  fifteen  miles. 


430. 000 
Add  ten  per  cent,  for  superintendence  and  contingencies 43, 000 

Totel 473,000 


2. — BETWEEN    LOUISVILLE   AND   CAIBO,  400   MILES. 

From  Pittsburg  to— 

§  Portland  bar,  six  hundred  and  twenty  miles $10, 000 

Flint  island,  seven  hundred  and  seven  miles 15, 000 

II  Oil  creek,  seven  hundred  and  eleven  miles 12,  000 

Holt's  bar,  seven  hundred  and  twenty-one  miles 14,  000 

Puppy  creek,  seven  hundred  and  seventy -eight  miles 15, 000 

*lt  18  not  certain  that  it  will  be  necessary  to  build  this  dam.  It  will  depend  upon  what 
may  be  done  at  Marietta  island. 

t  It  is  believed  that  any  less  expenditure  at  this  point  would  be  ineffectual,  on  any  plan 
that  would  be  deemed  proper. 

t  This  applies  to  a  distance  of  forty-six  miles  along  the  river. 

^  For  work  between  the  falls  and  New  Albany. 

II  Probably  the  construction  of  a  dam  here  might  reduce  the  work  at  Flint  island. 
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From  Pittsburg  to^ 

Yellow  Bank  idland,  seven  hundred  and  seventy-nine  and  a 

fourth  miles $12,  000 

French  island,  seven  hundred  and  ninety-two  and  a  half  miles,  20,  000 

Scuffleton  bar,  eight  hundred  and  one  miles 15,  000 

*Three  Mile  island,  eight  hundred  and  four  miles 12.  000 

tHenderson  island  and  head  below,  eight  hundred  und  thirty 

miles 10,  000 

Foot  of  Slim  island,  eight  hundred  and  fifty-three  miles 5,  000 

Shawneetown  bar,  eight  hundred  and  seventy-nine  miles 50,  000 

Cincinnati  bar,  eight  hundred  and  ninety  miles 10,  000 

Batteiy  Rock,  eight  hundred  and  ninety-seven  miles 10,  000 

Treadwater  bar,  nine  hnndred  miles 6,  000 

Walker's  bar,  nine  hundred  and  ten  miles —  8,  000 

]:6ig  Hurricane  island,  nine  hundred  and  thirteen  miles 15,  000 

Tryer's  island,  nine  hundred  and  thirty-eight  miles 2,  000 

Second  Sister  island,  nine  hundred  and  thirty-eight  and  a  half 

miles 10,  000 

Cumberland  island,  nine  hundred  and  iifty-one  miles 20,  000 

Cottonwood  bar,  nine  hundred  and  fifly-six  miles 9,  000 

Towhead,  foot  of  Tennessee,  nine  hundred  and  sixty-five  and 

a  half  miles 20,  000 

Grand  Chain,  nine  hundred  and  ninety  miles 30,  000 

330,  000 

Add  ten  per  cent,  for  superintendence  and  contingencies 33,  000 

Totel 363,  000 


RECAPITULATION. 


Estimated  amount  that  may  be  required  between  Pittsburg  and  Louis- 
ville, six  hundred  and  fifteen  miles $473,  000 

Between  Louisville  and  Cairo,  four  hundred  miles 363,  000 


836, 000 


The  sum  of  eight  hundred  and  thirty-six  thousand  dollars,  in  addition  to  the 
former  appropriations  applicable  to  the  improvement  of  the  Ohio  river,  which 
former  appropriation  may  be  considered  as  about  absorbed  by  present  contracts 
and  necessary  general  expenses,  will,  it  is  presumed,  complete  the  work  on  the 
Ohio  river,  between  Pittsburg  and  Cairo,  a  distance  assumed  to  be  1,015  miles. 
AH  of  the  work  can  probably  be  done  during  the  residue  of  the  fiscal  year  1867, 
and  the  season  of  1868.  Contracts  cannot  be  made,  as  I  understand,  in  advance 
of  appropriations ;  I  would  therefore  respectfully  recommend  that  the'abovesum 
be  appropriated  in  such  a  manner  that  the  department  may  be  able  to  make 
contracts  without  being  compelled  to  lose  any  of  the  favorable  parts  of  the  season. 
If  the  contracts  could  be  made  not  later  than  April,  1868,  and  a  favorable  sea- 
son should  follow,  the  whole  series  of  works  might  be  entirely  completed  before 
the  setting  in  of  winter  the  same  year,  and  in  many  of  them  time  for  the  fall 
navigation. 

*Thi8  would  applj  to  work  that  may  have  to  be  done  near  the  island,  and  for  a  mile  or 
more  below. 

tin  addition  to  removing  numerous  sunken  logs,  &c.j  it  is  possible  that  a  dam  may  bo 
made  available. 

t  This  is  intended  to  apply  to  dams  that  will  probably  be  found  necessary  between  Walk- 
er's bar  and  foot  of  Big  Hurricaue  island. 
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A  special  report,  to  be  shortly  presented  to  the  department,  relating  to  8e?eral 
different  plans  for  the  improvement  of  Glass  Honse  Ripple,  two  miles  below 
Pittsburg,  will  show  upon  one  of  the  plans  proposed  a  considerably  larger  esti- 
mated cost  on  the  alternative  plan  than  is  included  in  the  foregoing.  It  is  re- 
ferred to  in  a  note  in  the  tabular  statement  of  estimated  amount  required. 

The  department  will  understand  that  I  do  not  profess  to  have  yet  arrived  at 
a  perfect  knowledge  of  the  Ohio  river,  or  all  its  requirements,  in  connection  even 
with  the  present  system  of  improvement ;  nevertheless,  I  feel  confident  thattbe 
benefits  to  be  immediately  secured  to  the  navigation  and  commercial  interests 
connected  with  the  river,  by  the  completion  of  the  proposed  works  will  be  very 
great,  considering  the  comparatively  small  sum  necessary  for  this  purpose.  It 
may  well  be  asked,  what  is  a  million  of  dollars  compared  with  the  advantages 
of  a  much  safer  river,  one  thousand  miles  in  length,  improved  so  far  as  to  have 
always  a  better  low-water  navigation,  lasting  through  a  longer  season  each  year* 
and  at  the  same  time  a  superior  navigation  to  the  old  river  in  medium  and  coal- 
boat  stages. 

Before  concluding,  it  may  not  be  improper  for  me  to  refer  to  a  matter  which 
may  be  worthy  of  consideration.  Practical  difficulties,  as  the  department  is 
aware,  sometimes  arise  in  awarding  and  making  contracts  for  the  government, 
owing  to  the  peculiar  wording  of  the  acts  of  Congress  regulating  letting  of  public 
work.  The  intention  obviously  was  to  establish  guards  against  favoritism  ia 
awarding  contracts,  and  so  secure  as  far  as  possible  experts  for  doing  the  dif- 
ferent branches  of  work.  I  think,  however,  that  the  public  interests  could  be 
subserved  a«id  proper  security  still  retained  by  some  modification  of  the  present 
laws,  whereby  the  highest  officer  of  a  department  should  be  clothed  with  some 
discretionary  authority  sufficient  to  present  an  unnecessary  division  into  separate 
contracts  of  parts  of  a  work  which  ought  properly  to  be  in  one  contract.  There 
has  been  comparatively  little  trouble  from  this  source,  as  yet,  on  this  improve- 
ment, owing  to  the  simple  character  of  the  operations  hitherto  commenced.  Bat 
in  case  extensive  and  various  kinds  of  public  improvements  by  the  government 
should  continue,  it  may  be  important  to  adopt  the  best  and  most  effective  mode 
of  letting  and  awarding  contracts,  as  a  matter  of  real  economy  in  the  end,  and 
also  as  a  means  of  securing  the  best  class  of  contractors.  Prooably  the  present 
laws  were  arranged  more  with  reference  to  army  contracts  than  to  works  of  in- 
ternal improvement. 

I  would  respectfully  state  that  all  the  (civil)  officers  engaged  in  making  the 
river  surveys,  and  in  superintending  the  operations  on  the  improvement  under 
my  charge,  have  conducted  themselves  in  the  most  satisfactory  manner.  It  is 
due  also  to  the  contractors  engaged  in  constructing  the  riprap  dams,  that  I 
should  bear  testimony  to  their  uniform  and  most  faithful  management  of  the 
works  undertaken  by  them. 

I  would  take  occasion  to  mention  that  in  my  report  of  December  20,  1866, 
printed  in  the  "  Appendix  to  report  of  Chief  of  Engineers,  respecting  certain 
public  works/'  Ex.  Doc.  56,  part  2,  39th  Congress,  2d  session,  at  pages  321  and 
322,  there  is  an  error  in  the  heading  of  a  table  of  the  stages  of  water,  by  the 
transposing  of  '*  Cincinnati"  and  "  Louisville,"  at  the  top  of  the  table. 

Respectfully  submitted : 

W.  MILXOR  ROBERTS, 
Superintending  Engineer  Ohio  River  Improvement, 

Pittsburg,  Pa.,  September  14,  1867. 
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APPENDIX  K. 

EiNGiNBBR  Office,  Harbor  Dbfbncbs, 

Baltimore,  Md.,  July  1,  1867. 

General:  la  obedience  to  circalar  from  engineer  department,  dated  June 
10,  1867,  calling  for  information  on  certain  points  connected  with  the  work  for 
*< river  and  harbor  improvements"  under  my  charge,  viz.,  the  improvement  of 
the  Patapsco  below  Fort  McHenrj,  and  of  the  Susquehanna  below  Havre  de 
Grace,  I  respectfully  report  as  follows : 

IMPROVBMBNT  OF  PATAPSCO. 

Paragraph  1. — ^Thorough  and  elaborate  surveys  have  been  completed  of  all 
the  space  below  Fort  Carroll  covered  by  this  improvement,  and  the  result  has 
shown  conclusively  the  advisability  of  a  change  in  the  line  of  the  channel  from 
that  of  the  lower  part  of  the  old  dredged  route,  or  "  Brewerton  channel."  The 
plan  adopted  is  to  dredge  a  channel  200  feet  wide  and  twenty-two  feet  deep  at 
mean  low  water,  following  the  line  of  the  Brewerton  channel  to  a  point  just  below 
Seven-foot  Knoll  light-house,  where  it  leaves  the  old  route  and  takes  a  nearly 
due  south  direction,  striking  the  deep  water  of  the  bay  near  foot  of  Gibson's 
Island.  The  expenditures  under  this  plan  have  been  confined  to  repairs  of 
dredges,  scows,  and  tug. 

Paragraph,  2. — The  estimated  amount  required  to  complete  this  improvement 
is  $250,000. 

Paragraph  3. — The  amount  to  be  profitably  expended  during  next  ensuing 
fiscal  year  is  $125,000. 

Paragraph  4. — Tlie  work  is  located  in  the  collection  district  of  Baltimore. 

Paragraph  5. — ^Near  port  of  Baltimore,  extends  from  Lazaretto  light,  past 
Fort  Oarroll  and  Seven-foot  Knoll  light,  and  below  Bodkin  Point  light. 

Paragraph  6. — ^The  amount  of  revenue  collected  during  last  fiscal  year  was 
$5,613,983. 

Paragraph  7.  The  whole  foreign  and  coastwise  trade  of  Baltimore,  including 
regular  lines  of  packets  to  Liverpool,  Bremen,  Hamburg,  the  West  India 
islands,  and  ports  on  the  coast  north  and  south. 

Paragraph  8. — Abstract  of  proposals  for  repairs  of  hulls  and  toood-toork  of 

United  States  steam  dredges,  tug,  and  scows. 


Bids  reonved. 


MATERIALS. 

Select  white  oak  plank,  per  foot, 

board  measure 

Select  white  oak  timber,  per  cubic 

foot. 
Select  North  Carolina  timber,  per 

cnbicfoot. 
Select  North  Carolina  plank,  per 

foot,  board  measure 

Hand- made  wrought  iron  spikes 
Machine-made  wr*t  iron  spikes . . 

Bolt  iron,  per  pound 

Navj  oakum,  perponnd 

North  Carolina  pitch,  per  gallon 
Gas  tar,  per  gallon , 

27  w ^Vol.  ii 


•a 

^ 

^4i 

•r. 

Hooper 
Co. 

Old 

<s  e 

8a 

1^ 

•-a 

No.l. 

2Vb.2. 

iVo.3. 

No  A. 

to  07 

to  06 

to  06 

to  07 

pads     72 
dippers  60 
paas     54 
dippers  42 

48 

54 

60 

48 

54 

60 

05 

06 

06 

or 

13 

12 

11 

15 

(2 

10 

11 

15 

07 

Ob 

07 

10 

13 

12 

12 

16 

35 

40 

30 

50 

20 

25 

20 

25 

■** 

So 


JVa.5. 

to  06 
48 

54 


06 

10 

0!)i 

07 

12 

28 

25 


418 


BEPORT   OF  THE   SECRETABT  OF  WAB. 


Paragraph  S.-^Abttract  of  prcposals  Jbr  repair*,  ifc. — Gontinned. 


BidB  received. 


LABOR. 

Sawiog,  per  mnning^  foot 

Use  of  shears,  per  daj 

Hauling  upon  railway,  per  job, 

dredges * 

Hauling  upon  railway,  per  job, 

scows 

Hauling  upon  railway. per  job,tng. 
Use  of  ways,  per  day,  dredges . . . 

Bo do scows  ... 

Bo do tug 

Ship  carpenters per  hour. 

Ship  smiths. .............do.... 

Ship  caulkers do 

Ship  scrapers do 

Ship  laborers do.... 


JVb.l. 
|0  04 


25  00 
10  00 


s 


No.% 


(25  00 
15  00 


12  00 
5  00 


37| 

36 
35 
30 


\  price. 
\  price. 


35 
35 
35 
35 
25 


o  5 


No.  3. 


|30  00 

10  00 

20  00 

15  00 

5  00 

10  00 

35 

38 

33 

33 

28 


No,  4. 


go 


$15  00 


5  00 


35 

40 
35 
35 
20 


No.  5. 

""$500* 

35  00 

10  00 

13  00 

17  00 

500 

6W 

33 

35 


J.  H.  Smith  &  Co.  accepted. 
Absfract  of  proposals  Jbr  repairs  of  machinery  of  dredges,  scows,  and  tug. 


Bids  received. 


MATERIALS. 

Boiler  iron per  pound 

Boiler  rivets do... 

Wrought  iron do... 

Hammered  iron do... 

Steel do... 

Iron  castings do 

Brass  castings do 

Composition  castings,  per  pound 

Sheet  copper do 

Three-incn  copper  boiler  tubes, 
per  foot 

LABOR. 

Boiler  makers per  hour. 

Forcing  and  forge do 

Brillingand  driUs do 

Boring  and  tools do 

Planing  and  tools do 

Turning*  and  tools do 

Carpenters*  work do 

Patternmakers do 

Fitters do 

Machinists do 


Ab.l. 
to  09 
09 
07 
10 
30 

(t) 
30 
30 
38 

3  50 


33 

60 
50 
60 
60 
60 
35 


No,  2. 
(•) 


(H) 


12 
10 
12 
45 
05 
45 
45 


35 
75 
60 
76 
75 
75 
35 


40 


80 


5 


JVb.3. 

|o  oei 

08i 

07 

08 

25 

04i 

30 

30 

38 

1  75 


30 
75 
40 
75 
50 
50 
35 
40 
32 


1- 

6? 


No,  4. 
$0  08 
09 
07 
12 
24 
05i 
35 
35 
45 

220 


35 
76 
55 

70 
80 
75 
35 


$0  10 

10 


it) 


40 


36 


(f) 


96 

7') 
37 


37 


*  FlMDge  10  centi,  refined  t)  centii. 
t  Loam  0  eenta,  machinery  4  centa. 
I  Loam  6  eeota,  machinery  6. 

Bid  of  HaslebiirBi  &,  Co.  accepted. 


^  IS  per  cent  above  mannfaetnren'  prteei. 
Ji  35  per  cent  above  mannflkctiiren^pricei. 
t  Lowest  price  mllng  whtsreqaiRd. 
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Abstract  of  proposals  for  coal. 


Bids  received. 


1.  8.  M.  Johnston 

2.  Taylor  &  Chamberlain 

3.  Joseph  Hankej 


Price  per  ton 
of  2,240  lbs. 


$5  '^ 
5  80 
5  25 


Bid  of  J.  Hankej  accepted. 

Abstract  of  proposals  for  canvas  roof-covering. 

Bids  received.  Price  per  square  yard  complete. 

No.  1 — J.  J.  Gray  &  Co $0  85 

No.  2 — J.  0.  Brown 0  99 

No.  3 — J.  0.  Brown 0  97 

No.  4— Tall  &  Edgar I  03 

Bid  of  J.  J.  Gray  &  Go.  accepted. 

Paragraph  9. — Abstract  of  contracts  for  repairs  of  roachinerj  of  tug  and 
dredges — Uazleharst  &  Go.,  contractors ;  prices  as  per  schedule  of  proposals. 

Contract  for  repairs  of  bulls  and  wood- work  of  tug,  dredges,  and  scows — J.H. 
Smith  &  Go.y  contractors ;  prices  as  per  proposals. 

Contract  for  coal — J.  Hankej,  contractor;  $5  25  per  ton. 

Contract  for  canvas  roofing--J.  J.  Gray  &  Co.,  contractor ;  eighty-five  cents 
per  square  yard. 

IMPBOVEMBNT  OF  SUSQUEHANNA  BBLOW  HAVBK  DE  GRACE,  MARYLAND. 

The  resurvey  of  the  area  covered  by  this  improvement  showed  that,  under  the 
existing  regimen  of  the  river,  the  decided  tendency  was  to  obliterate  the  effects 
of  dredging  almost  entirely,  and  in  view  of  this  fact  it  has  been  determined  to  try 
the  effect  of  narrowing  the  width  of  the  water-way  in  connection  with  dredging. 

The  plan  adopted  (but  not  yet  commenced)  is  to  construct,  near  the  point 
where  the  river  expands  gi-catly,  a  movable  dam  or  breakwater  to  deflect  the 
current  of  water  toward  the  line  of  the  main  channel. 

It  is  proposed  to  form  the  deflector  of  large  rafts,  chained  together,  each  raft 
carrying  a  row  of  sheet-piling  which  will  penetrate  the  bottom  only  enough  to 
steady  the  rafts.  The  rafts  in  sections  will  be  supported  in  position  by  three 
cribs  of  timber  filled  with  stone. 

The  deflector  is  arranged  with  a  view  to  its  removal  in  the  winter,  and  it 
should  be  replaced  by  a  permanent  work,  should  it  prove  effectual  in  its  operations. 

It  is  estimated  that  $50,000  would  be  required  to  make  this  improvement 
permanent,  and  this  sum  can  be  advantageously  expended  next  year  in  dredging 
and  building  a  permanent  deflector. 

The  work  is  located  in  the  collection  district  of  Baltimore.  Baltimore  is  the 
nearest  port  of  entry.  The  work  commences  nearly  opposite  Point  Concord 
light,  and  extends  past  Donohue's  Fishing  Battery  light. 

The  coal  and  lumber  trade  between  Baltimore  and  Philadelphia  and  the  lum- 
ber and  coal  regions  of  the  upper  Susqueh^na  all  passes  through  the  channel 
to  be  improved. 

No  proposals  issued  as  yet.    No  contracts  executed  as  yet. 
Bespectfully  submitted: 

WM.  P.  GRAIGHILL, 
Brevet  Lieutenant  Colonel,  Major  of  Engineers. 

Major  General  A.  A.  Humphreys, 

Chief  of  Engineers,  U.  S.  Army,  Washington,  D.  C. 
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Baltimore,  Maryland,  March  15, 1867. 

Gbnbral:  GoDgreBB,  bj  appropriating  at  its  last  BeBsion  for  the  improve- 
ment  of  the  Patapeco  river  below  Fort  McHenry  $75,000,  (the  amoant  asked 
for  one  year's  operations  in  my  report  on  the  subject  to  yon,  dated  Januarj  15, 
1867,)  may  perhaps  be  considered  as  having  thereby  approved  the  project  of 
improvement  upon  which  the  estimate  in  that  report  was  based.  This  projeet, 
it  will  be  recollected,  contemplated  a  change  in  the  direction,  for  a  considerable 
portion  of  its  length,  of  the  improved  main  ship  channel  from  the  bay  to  the 
city  of  Baltimore. 

The  direction  which  it  is  proposed  to  change  was  adopted  some  fifteen  yean 
ago,  at  the  suggestion  of  Brevet  Brigadier  General  Henry  Brewerton,  then 
captain  in  the  corps  of  engineers,  who  had  given  much  study  to  the  subject  and 
had  had  an  extensive  experience  in  similar  improvements.  His  plan  was  ap- 
proved, il  is  supposed,  by  the  board  of  engineers  for  such  works  and  by  the 
engineer  department. 

My  opinion  with  reference  to  the  propriety  of  the  change  of  direction  is  very 
decided.     The  reasons  for  it  have  been  given  in  previous  commuaications. 

Considering  all  the  circumstances  of  the  adoption  of  the  direction  of  the 
existing  "Brewerton"  channel,  and  the  extent  to  which  the  interests  of  the  city 
of  Baltimore — the  third  city  on  the  Atlantic  coast  in  commerce  and  population- 
are  involved  in  the  selection  of  the  best  direction  for  the  main  ship  channel  to 
its  wharves,  it  is  respectfully  requested  that  the  subject  be  committed  to  a  board 
of  engineers  for  examination  and  report  before  a  final  decision  is  made. 

I  request,  also,  that  the  consideration  of  the  improvement  of  the  Susquehanna 
river  at  Havre  de  Grace  be  committed  to  the  same  board. 
Very  respectfully,  your  obedient  servant, 

WM.  P.  CRAIGHILL, 
Major  of  Enginecrst  Brevet  Lieutenant  Cciomd, 

Major  General  A.  A.  Humphreys, 

Chief  of  Engineer*,  U.  S.  Army, 


Washington,  D.  G.«  May  23, 1807. 

General  :  I  have  the  honor  to  transmit  herewith,  in  two  sheets,  the  map  of  the 
recent  survey  of  the  Brewerton  channel  in  the  Patapsco  river,  and  of  a  portico  of 
Chesapeake  bay  south  and  east  of  the  Seven-foot  Knoll  light.  The  ground 
covered  by  these  sheets  is  included  in  Goast  Survey  coast  chart  No.  31,  a  copy 
of  which  was  transmitted  to  you  with  my  letter  of  this  date  relative  to  the  Sus- 
quehanna river.  A  reference  to  that  chart  is  invited,  in  connection  with  tbe 
sneets  now  enclosed. 

The  original  design  for  the  improvement  of  this  entrance  was  to  open  a  chan- 
nel, one  hundred  and  fifty  feet  in  width  and  twenty-two  feet  in  depth  at  mean 
low  water,  from  the  mouth  of  the  basin,  between  Fort  McHenry  and  the  Lasa- 
retto  light,  to  the  entrance  buoy  at  the  mouth  of  the  Patapsco  river.  The  chan- 
nel, when  completed,  was  intended  to  be  in  two  straight  lines,  intersecting  at  a 
point  a  little  below  Fort  GarroU. 

The  best  water  along  the  proposed  route  being  in  the  portion  above  Fort 
Garroll,  it  was  obviously  proper  to  commence  the  work  of  improvement  by 
dredging  below  Fort  Garroll,  and  the  dredges  have  thus  far  been  worked  only 
in  that  portion  of  the  proposed  channel. 

It  may  usually  be  anticipated  that  a  long  straight  cut  like  this  will  not  be  a 
permanent  improvement.  There  were  peculiar  reasons  for  the  expectation  that 
this  case  might  prove  an  exceptional  one.  These  were,  that  the  Patapsco  river 
above  Baltimore  is  a  small  stream,  and  when  expanded  into  a  mncn  broader 
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led,  as  it  18  above  Fort  McHenry,  the  current  becomes  sluggish,  and  deposits 
in  that  part  of  its  course  the  matter  it  may  have  brought  down.  The  water  is 
then  comparatively  free  from  such  matter,  and  this  probably  accounts  for  the 
greater  depth  of  water  observable  from  Fort  McHenry  to  Fort  Carroll  than 
below.  Moreover  the  mean  rise  and  fall  of  the  tides  is  only  about  one  foot.  In 
consideration  of  the  small  volume  of  water  coming  down  past  Fort  McHenry, 
with  a  velocity  diminished  even  from  what  it  had  above,  owing  to  a  continued 
expansion  below  of  the  water-way,  and  in  consideration  of  the  small  change  in 
the  water-level,  owing  to  the  small  mean  rise  and  fall  of  the  tides,  it  was  sup- 
posed that  the  water  was  in  a  condition  approaching  stagnation,  and  that  hence 
a  straight  dredged  channel  would  be  permanent. 

This  expectation  was,  to  a  certain  extent,  well  founded,  and  the  dredged 
channel  is  quite  fixed  in  condition  until  it  crosses  the  line  tangent  to  the  right 
bank  of  the  Susquehanna,  when  it  becomes  subject  to  the  influences  of  the 
current  of  that  river  sweeping  almost  perpendicularly  across  it. 

There  is  a  great  shoal  or  bar  seen  below  Fort  Carroll,  the  cause  of  which  is 
not  positively  known,  inasmuch  as  Curtis  creek  and  Bear  creek  are  not  stream* 
in  the  proper  sense,  but  single  short  projections  into  the  land.  What  is  meant 
is  that  they  have  little  or  no  current  except  what  is  produced  by  the  tide.  A 
certain  amount  of  matter  is  undoubtedly  brought  down  them  on  the  ebb  tide, 
and  this  assists  in  forming  the  great  shoal  below  Fort  Carroll ;  but  the  existence 
of  t^is  shoal  is  supposed  to  be  chiefly  due  to  the  conflict  of  the  currents  there- 
abouts, caused  by  the  tides  in  the  bay  and  the  two  rivers,  as  well  as  by  the  out- 
flow of  the  two  latter,  independent  of  the  tides. 

It  is  my  belief  that  the  straight  cut  below  Fort  Carroll  will  in  time  fill  up, 
to  a  certain  extent,  if  left  entirely  to  the  action  of  natural  causes.  The  portion 
above  North  Point  will  be  more  permanent,  but  the  same  causes  which  produced 
that  shoal  will,  if  their  operation  continues  unaltered,  reproduce  the  same  effect, 
which  in  this  case  amounts  to  a  filling  of  the  channel ;  but  the  process  will 
be  a  slow  one.  The  remaining  portion  of  the  straight  cut  below  North  Point 
will  be  more  rapidly  filled.  This  belief  led  me  to  see  whether  a  bjetter  direction, 
and  one  likely  to  be  more  permanent,  could  not  be  given  to  this  portion  of  the 
channel. 

An  examination  of  the  map  of  the  space  to  the  south  of  the  Brewerton  chan- 
nel and  to  the  east  of  8even-foot  Knoll  lieht  showed  that,  were  it  not  for  the 
lumps  scattered  over  that  space,  a  decidedly  better  direction  for  the  channel 
would  be  obtained  by  leaving  the  Brewerton  cut  at  a  point  a  little  to  the  east 
of  the  Seven-foot  Knoll  light,  running  almost  due  south  for  a  distance  of  about 
three  miles  and  then  turning  off  in  a  southeasterly  course,  passing  to  the  north 
of  the  Belvidere  shoal.  The  direction  thus  indicated  is  about  that  of  the 
resultant  current  of  the  Patapsco  and  Susquehanna  rivers.  The  principal 
obstructions  are  the  lumps  referred  to.  These  are  hard,  and  their  remaining 
where  they  are,  taken  with  the  fact  that  the  water  is  considerably  deeper  in 
their  immediate  vicinity,  showed  that  everything  movable  by  the  current  has 
been  removed.  If  these  lumps  were  taken  out  by  dredging,  it  is  believed  a  per- 
manent and  good  channel  would  remain  in  this  part. 

I  am  told  that  it  is  apprehended  that  some  of  the  lumps  remaining  near,  but 
not  in  the  channel,  might  prove  dangerous  to  vessels  which  should  happen  from 
any  cause  to  get  out  of  the  channel  and  strike  upon  them.  This  is  a  danger 
undoubtedly  to  be  considered  as  of  importance  so  long  as  a  channel  of  but  small 
width  is  provided,  and  that  marked  out  only  by  buoys ;  but  this  danger  would 
disappear  by  substituting  fixed  beacons,  for  use  both  day  and  night,  and  giving 
the  channel  greater  width  thereabouts.  It  is  proposed  to  ascertain  the  opinion 
OQ  this  point  of  the  principal  ship-owners,  shipmasters,  and  intelligent  pilots  of 
the  city  of  Baltimore. 
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The  advantages  of  tbis  proposed  direction  are  cheapness  in  first  cost,  per- 
manence when  once  obtained,  a  smaller  accumulation  of  ice  in  winter,  and  a 
small  gain  in  distance. 

To  obviate,  to  a  considerable  extent,  the  danger  mentioned  above,  it  is  pro- 
posed not  to  confine  ourselves  simply  to  the  removal  of  lumps  in  the  channel- 
way,  but  to  remove  them  for  some  distance  on  either  side. 

To  keep  open  the  straight  cut  from  the  Seven-foot  Knoll  light  to  Spwrow's 
Point,  which  cannot  be  improved  as  to  direction,  will  require  occasional  dredg- 
ing. There  are  in  the  possession  of  the  engineer  department,  already,  four 
dredges  and  appurtenances,  purchased  from  funds  appropriated  some  years  ago 
by  Congress  for  the  improvement  of  the  Patapsco  river.  When  the  funds  pro- 
vided from  the  same  source  fail,  the  machinery  remains  available,  and  it  would 
be  well  worth  the  money  that  would  be  expended  if  the  authorities  of  the  State 
and  city  would  raise  a  fund  sufficient  to  continue  this  machinery  in  action, 
whenever  requisite  to  keep  open  a  good  channel  to  the  wharves  of  the  chief  city 
of  their  State,  and  one  of  the  most  impoi  taut  on  the  Atlantic  coast. 

It  is  considered  that  150  feet  is  not  a  sufficient  width  for  the  channel,  and 
that  it  should  be  made  200  feet  at  least. 

Seventy-five  thousand  dollars  are  now  available  for  this  improvement,  which 
sum  was  appropriated  at  the  last  session  of  Congress.  It  is  intended  to  apply 
this  at  once  in  repairing  the  machinery,  and  then  working  it  in  the  channels  at 
such  points  as  to  give,  as  far  as  practicable,  a  uniform  width  and  depth  through- 
out, which  will  not,  of  course,  be  the  width  and  depth  ultimately  expected,  as  the 
sum  available  is  not  sufficient  therefor.  Estimates  on  this  point  have  already 
been  submitted  to  you,  and  through  you  to  the  Secretary  of  War,  and  to 
Congress. 

The  question  which,  it  seems  to  me,  should  now  be  settled  is,  whether  to 
consider  the  straight  direction  to  the  entrance  buoy  as  finally  adopted,  or  shall 
the  change  above  proposed  be  approved.  Upon  this  point  I  respectfully  request 
an  early  decision. 

In  connection  with  this  subject  one  or  two  other  remarks  may  be  pertinent. 

There  are  in  the  possession  of  the  authorities  of  the  city  or  State  several 
dredges,  which  are  usually  occupied  in  dredging  in  the  basin,  immediately  abont 
the  wharves  of  the  city,  certainly  abqve  Fort  Mc Henry.  The  matter  dredged 
is  that  which  comes  from  the  sewers  of  the  city,  and  from  the  small  stream 
called  Jones's  Falls.  This  matter  is  deposited  on  the  flats  outside  of  Fort 
McHenry,  but  without  much  consideration  as  to  locality,  and  the  probable  m- 
jurious  effect  of  this  deposition  on  the  channel  below. 

If  the  general  government  supplies  any  or  all  of  the  money  for  improving  the 
entrance  to  the  harbor  of  Baltimore,  it  is  directly  interested  in  seeing  that 
nothing  is  done,  through  ignorance  or  want  of  due  consideration,  to  thwart  its 
efforts  in  that  direction.  Some  means  should  be  adopted  of  regulating  the  place 
of  the  deposit  referred  to  above.  The  excavated  matter  might  be  utilized  as 
manure,  or  in  some  other  way. 

The  great  length  of  the  straight  Brewerton  cut,  and  the  consequent  length  of 
time  during  which  vessels  entering  by  that  channel  continue  upon  a  single 
course,  led  me  to  think  this  an  unusually  favorable  occasion  for  the  use  of  fixed 
range  beacons. 

The  attention  of  the  Light-house  Board  being  called  to  the  matter,  the  sugges- 
tion was  adopted,  and  Congress,  upon  application  from  that  board,  made  the 
necessary  appropriation.  I  was  gratified,  yesterday,  to  learn  that  the  construc- 
tion of  one  of  the  beacons  is  in  progress,  and  the  other  will  be  shortly  b<*guD. 
This  will  be  a  most  important  aid  to  properly  marking  out  the  exact  position  of 
the  Brewerton  cut,  and  calling  attention  to  it.  The  pilots  of  Baltimore  gener- 
ally decry  the  Brewerton  cut,  the  real  reason  therefor  being  found  in  the  fact 
that  its  straightness,  and  the  consequent  simplicity  of  its  navigation  when  it  is 
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once  known  and  accnrately  marked,  would  almost,  if  not  entirely,  supersede 
the  necessity  for  their  aid. 

This  is  one  consideration  with  them,  and  another  is  found  in  the  tendency 
among  persons  of  this  class  to  cling  to  old  things,  and  to  look  with  suspicion  on 
what  is  a  novelty,  even  if  an  admitted  improvement. 

There  has  been  some  ground  for  complaint  as  to  the  difficulty  of  using  the 
Brewerton  cut — that  it  is  necessary  to  have  the  channel,  being  so  narrow,  very 
carefully  buoyed. 

Buoys  tfre  very  likely  to  get  out  of  place,  either  by  accident  or  by  their  delib- 
erate removal  by  those  whose  interest  it  is  to  increase,  in  the  eyes  of  all  others 
than  themselves,  the  difficulty  of  the  navigation.  Such  removal  of  the  buoys 
in  this  channel  is  known  to  me  to  have  occurred. 

This  difficulty  will  be  removed  by  the  erection  of  the  beacons,  and  the  advan- 
tages of  the  improvement  more  thoroughly  appreciated  by  the  commercial  com- 
munity than  has  hitherto  been  the  case. 

Additional  current  observations  are  needed  near  the  Seven-foot  Knoll  light, 
and  these  have  been  ordered. 

It  is  proposed  during  the  present  season  to  complete  the  survey  of  the  chan- 
nel  above  Fort  Carroll.  This  is  necessary,  as  the  erection  of  Fort  Carroll 
itself,  aa  well  as  the  deposition  of  the  matter  excavated  from  the  basin,  must 
have  had  a  considerable  effect  upon  that  portion  of  the  channel,  and  it  is  very 
desirable  to  know  certainly  what  this  effect  has  been. 

Very  respectfully,  general,  your  obedient  servant, 

WM.  P.  CRAIGHILL, 
Major  of  Engineers,  Brevet  LteutenafU  Colonel. 

Major  General  A.  A.  Humphrkvs, 

Chief  of  Engineers  U.  S.  A.,  Washington,  D,  C. 


Engineer  Department, 

WashiTigton,  May  29,  1867. 

Sir  :  The  act  of  Congress  making  an  appropriation  of  $75,000  for  the  Im- 
provement of  the  Patapsco  river  provides  that  "  it  shall  be  the  duty  of  the 
Secretary  of  War  to  apply  the  sum  herein  appropriated  for  other  purposes  than 
for  examinations  and  surveys  by  contract  provided,  however,  that  when,  from 
the  nature  of  the  work  to  be  done,  the  same  cannot,  in  the  judgment  of  the 
Secretary,  be  made  the  subject  of  contract,  the  necessary  expenditure  may  be 
otherwise  ordered." 

At  the  time  of  the  passage  of  the  act  there  were  already  on  hand  belonging  to 
the  United  States,  on  account  of  the  improvement  of  the  Patapsco  river,  one 
steam-tug,  four  steam-dredges,  and  a  number  of  scows. 

The  question  now  arises  whether  this  valuable  machinery  should  be  placed  in 
the  hands  of  contractors  to  be  worked  by  them,  or  shall  the  government  pro- 
ceed to  work  it  by  contracting  for  the  ^el  and  hiring,  at  the  usual  market  rates, 
employdft  of  the  various  grades,  namely,  eng^eers,  pilots,  firemen^  deck  hands, 
dipper  tenders,  and  laborers. 

The  latter  course  would  be  most  advantageous  to  the  interests  involved ;  the 
work  is  not  adapted  to  or  suitable  to  be  done  by  contract. 

If  it  is  thought  that  the  language  of  the  act  quoted  must  be  taken  literally 
and  strictly  and  without  qualification,  growing  out  of  the  nature  of  the  work  to 
be  done,  then  the  boats  and  machinery  must  be  put  in  the  hands  of  contractors. 
If,  however,  the  language  be  construed  to  mean  that  when,  from  the  nature 
of  the  work  to  be  done,  the  same  cannot  properly  be  made  the  subject  of  con- 
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tract,  it  may  be  otherwise  ordered,  then  the  engineers  and  otihers  may  be  biied 
by  the  officer  in  charge  of  the  work. 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brig,  Gen.  and  Chief  of  Engineers,  Maj.  Oen.  Volt. 
Hon.  E.  M.  Stanton, 

Secretary  of  War, 

As  from  its  nature  this  work  cannot  be  made  the  subject  of  contract  with  dae 
regard  to  the  public  interest,  tbe  Secretary  of  War  authorizes  the  Chief  of  Engi- 
neers to  have  it  done  otherwise. 

ED.  SGHRIVEB,  Major  General, 

Wab  Dbpabtmbnt,  June  6,  1867. 


Washington,  June  28, 1867. 

General  :  All  the  data  requisite  seem  now  provided  upon  which  to  baBe« 
determination  of  the  question  whether  the  ship  channel  in  the  Patapeco  rirer, 
below  Fort  Carroll,  shall  be  in  a  straight  line,  or  there  shall  be  a  change  of 
driection  towards  the  south  of  a  point  near  Seven-foot  knoll,  as  proposed  some 
time  since. 

My  opinion  on  the  subject  is  known  to  you,  in  which  I  am  the^more  confinned 
by  the  results  of  the  late  survey.  The  map  was  transmitted  to  the  engineer 
bureau  with  my  letter  of  May  23,  and  additions  to  it  of  later  current  observations 
requested  by  letter  of  June  26. 

From  information  received  from  the  president  of  the  Board  of  Trade  of  Balti- 
more, and  from  others,  I  believe  it  to  be  the  general  sentiment  of  those  who  are 
most  deeply  interested  in  the  commercial  prosperity  of  the  city  that  the  ship 
channel  should  turn  to  the  southward  near  Seven-foot  knoll. 

I  enclose  an  outline  tracing  showing  the  particular  location  proposed  for  the 
channel.  If  this  tracing  be  placed  over  the  proper  sheet  of  soundings,  trans- 
mitted with  my  letter  of  May  23,  already  referred  to,  the  reasons  for  the  particoUr 
location  selected  will  become  more  apparent.  The  directions  given  to  the  lines  of 
the  channel  are  taken  as  they  are,  in  order  that  in  its  navigation  use  may  be 
made  of  the  beacon  already  constructed  on  the  Seven-foot  knoll.  It  is  expected 
that  a  new  beacon  will  be  erected,  at  the  point  shown  on  tracing,  where  the 
channel  is  to  change  its  direction  from  a  north  and  south  line  to  one  bearing 
northwest  or  southeast. 

In  entering  the  channel  from  the  bay  a  vessel  would  keep  upon  the  range  of 
the  proposed  angle  beacon  and  Seven-foot  Knoll  beacon  until  she  passed  the  angle 
beacon,  when  she  would  steer  due  north  until  reaching  the  line  of  the  Brewiarton 
channel,  indicated  by  the  range  beacons  for  that  channel,  about  to  be  put  in 
place  by  the  light-house  department.  In  passing  out  of  the  river  a  vessel  would 
Keep  in  the  Brewerton  channel  until  the  new  angle  beacon  was  in  a  due  south- 
erly direction,  when  she  would  steer  upon  that  course  until  she  reached  the 
angle  beacon,  and  then  she  would  steer  upon  the  range  of  the  angle  beacon  and 
the  Seven-foot  Knoll  beacon.  Vessels  should  always  pass  to  the  west  of  the 
new  angle  beacon. 

I  request  authority  to  consider  as  adopted  the  change  of  direction  of  the  chan- 
nel proposed,  and  to  apply  the  funds  available  in  the  manner  to  be  indicated 
below. 

It  is  thought  that  the  channel  should  at  no  place  have  a  less  width  than  200 
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feet ;  and  estimates  for  sach  a  width  and  a  depth  of  22  feet  at  mean  low  water 
have  been  sabmitted.  The  snm  appropriated  and  available  is  insufficient  for 
the  completion  of  the  improvement,  which  inclndes  work  between  Forts  Carroll 
and  McUenry.  It  is  proposed  to  apply  the  whole  sum  in  hand  below  Fort 
Carroll. 

The  matter  to  be  excavated  from  the  Brewerton  channel  has  a  very  different 
character  from  that  of  the  material  to  be  removed  from  the  new  location,  being 
in  the  former  a  quite  soft  mixture  of  mud  and  sand  continuouslv  distributed ; 
but  in  the  latter  it  is  a  rather  hard  concrete  of  oyster  shells,  sand,  and  mud  in 
isolated  lumps.  The  process  of  dredging  with  the  Osgood  machine  will  answer 
in  both  cases. 

Operations  have  been  delayed  by  causes  beyond  my  control.  In  consideration 
of  this  fact,  and  influenced  by  the  desire,  since  the  proper  plan  of  improvement 
now  seems  clear,  to  produce  as  great  a  result  in  the  remainder  of  the  present 
season  as  the  available  means  will  allow,  I  propose  to  employ  in  the  new  part 
of  the  channel,  in  the  manner  authoriased  by  the  Secretary  of  War,  that  is,  by 
days-woi^,  the  dredges  belonging  to  the  United  States  on  account  of  this  im- 
provement, and  to  engage  other  aredges,  if  possible,  to  work,  under  contract,  in 
the  Brewerton  channel  by  the  cubic  yard.  This,  it  is  considered,  will  be  the 
most  advantageous  distribution  of  the  owned  and  hired  dredges. 

The  hard  lumps  are  a  much  more  dangerous  obstruction  than  soft  mud,  and 
it  is  therefore  proposed  to  give  the  channel  through  them  a  greater  width  than 
200  feet,  but  to  confine  the  work  of  this  season  in  the  Brewerton  channel  to 
clearing  out  to  a  width  of  150  feet  and  a  depth  of  22  feet,  and  afterwards,  if 
the  means  should  be  provided,  to  increase  the  width  to  200  feet. 

An  early  decision  on  the  propositions  of  this  letter  is  respectfully  requested. 
Very  respectfully,  your  obedient  servant, 

WM.  P.  CRAIGHILL, 
Major  of  Engineers,  Brevet  Lieutenant  Colonel, 

Major  General  A.  A.  Humphbbvs, 

Chief  of  Engineers  U.  S.  A,,  Washington,  D.  C 


Kl. 

TJnitrd  States  Enginrbrs'  Office, 

Baltimore,  Maryland,  June  26,  1867. 

Gbnebal  :  In  connection  with  this  letter  I  request  that  reference  be  made  to 
sheet  G,  transmitted  with  mv  letter  of  23d  ultimo,  relative  to  the  Susquehanna 
river  improvement.  That  sheet  is  the  map  of  the  last  survey  of  the  river  near 
Havre  de  Grace.    The  following  estimate  is  derived  from  the  data  of  that  map : 

To  reopen  the  channel  formerly  dredged  below  Havre  de  Grace  to  a  width  of 

100  feet- 
Ten  feet  deep,  120,000  cubic  yards,  at  35  cents $42,000 

Nine  feet  deep,  90,000  cubic  yards,  at  35  cents 31,500 

Eight  feet  deep,  50,000  cubic  yards,  at  35  cents 17,500 

The  price  per  cubic  yard  is  that  at  which  dredging  by  contract  is  now  in 
pro^^ress  at  that  place. 

The  money  appropriated  by  Congress  and  now  available  for  the  improvement 
of  this  river  is  $26,400. 

The  estimate  (see  my  letter  of  4th  instant)  for  a  movable  deflector  amounted 
to  $20,200,  of  which  $3,600  were  to  be  applied  to  three  fixed  cribs  as  points 
of  sapport. 
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If  tbe  available  funds  are  applied  to  dredging  by  contract  a  channel  in  the 
old  direction,  and  only  eight  feet  deep,  there  would  remain  but  $9,000  for  the 
deflector,  which  would  be  insufficient  to  make  it  properly. 

Sheet  G  shows  a  considerable  filling  at  the  lower  end  of  upper  cut.  Represen- 
tations have  lately  been  made  to  me  that  the  commercial  interests  of  the  com- 
munity are  seriously  impaired  by  this  obstruction.  There  is  a  strong  desire 
that  immediate  steps  be  taken  to  remove  it.  I  propose  to  open  at  once,  by  con- 
tract, a  channel,  shown  by  the  dotted  red  lines  on  enclosed  tracing,  100  feet 
wide  and  eight  feet  deep.  This  will,  I  am  informed,  give  relief  to  the  imme- 
diate and  pressing  wants  of  the  community.  The  cost  of  the  work  will  be 
$3,000.     I  ask  authority  to  undertake  this  at  once. 

The  Coast  Survey  party  at  my  disposal  have  finished  what  is  now  required 
in  connection  with  the  Patapsco  river  improvement,  and  will  immediately  proceed 
with  the  additional  current  observations  needed  near  Havre  de  Grace  in  the 
Susquehanna,  and  with  the  additional  soundings  requisite  to  complete  sheet  C 
to  the  new  railroad  bridge. 

I  request  authority  to  proceed  as  soon  aa  practicable  with  the  execution  of 
the  movable  jetty,  for  plans  and  estimates  of  which  see  letters  of  23d  ultimo 
and  June  4.  I  propose  to  locate  first  one  or  more  of  the  criba,  the  precise 
position  to  be  determined  after  the  completion  of  the  current  observations.  The 
construction  of  the  movable  part  of  the  deflector  would  be  commenced  later,  to 
be  extended  this  season  as  far  as  the  means  available  will  permit.  It  will  be 
imderstood  that  a  part  of  the  plan  is  to  swing  the  deflector  out  of  the  way  of 
danger  from  ice  when  that  danger  threatens,  restoring  it  to  its  place  in  the  early 
spring  when  the  ice  has  cleared  out  of  the  river. 

In  addition  to  the  dredging  recommended  in  this  communication  as  of  imme- 
diate importance,  it  will  probably  be  desirable  to  dredge  more  at  a  later  period 
near  the  same  point,  and  also  near  the  lower  half  of  the  lower  cut.  This  should 
also  be  done  by  contract  and  possibly  during  this  season. 

Last  year,  before  the  passage  of  the  law  making  appropriations  for  the  im- 
provement of  the  Patapsco  and  Susquehanna  rivers,  the  Chief  of  Engineers 
authorized  me  to  draw  for  $20,000  from  the  general  appropriation  for  harbors  on 
the  Atlantic  coast,  to  be  divided  according  to  my  discretion  equitably  between 
the  improvements. 

A  large  portion  of  this  sum  was  consumed  in  repairs  of  the  machinery  belong- 
ing to  the  JPatapsco  river,  with  the  intention  of  dividing  the  remainder  equally 
between  the  two  places.  When  the  special  appropriations  were  made,  the 
smaller  sum  of  $5,200  was  provided  for  the  Patapsco,  the  more  important  obj-ct, 
and  the  larger  sum  of  $26,400  for  the  Susquehanna,  the  less  important  object. 
I  then  proposed  to  the  engineer  department  to  expend  on  the  Patap6<^  last 
season  the  entire  balance  from  the  allotment  from  the  general  appropriation, 
and  in  addition  the  small  special  appropriation,  and  this  season  to  spend  its 
special  appropriation  on  the  Susquehanna,  using,  however,  the  machinery  be- 
longing to  the  Patapsco,  but  repaired  from  funds  derived  from  the  general  appro- 
priation. 

This  proposal  was  approved  and  would  have  been  carried  out*  but  the  condi- 
tions of  the  case  were  again  changed  by  the  appropriation  at  the  last  aeesion  of 
Gongress  of  $75,000  for  the  Patapsco,  and  nothing  for  the  Snaquehanna,  which 
required  the  machinery  belonging  to  the  Patapsco  to  be  retained  in  ita  own  im- 
provement,  and  left  the  Susquehanna  to  be  otherwise  provided  for. 

In  consideration  of  the  facts  stated  above,  and  that  the  funds  available  for  the 
Susquehanna  may  not  suffice  for  what  it  is  very  desirable  to  do  for  it,  I  pro- 
pose that  the  special  appropriation  for  the  Patapsco  now  return  to  the  general 
appropriation  for  harbors  on  the  Atlantic,  $10,000,  and  that  that  sum  be  held  in 
reserve  to  be  applied  to  the  Susquehanna  upon  the  exhaustion  of  the  present 
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special  appropriation,  and  in  the  event  of  no  additional  appropriation  being  made 
therefor  at  the  next  session  of  Congress. 

This  arrangement  I  consider  entirely  equitable,  and  I  request  your  approval 
of  it. 

Very  respectfully,  your  obedient  servant, 

WM.  P.  CRAIGHILL, 
Major  of  Engineers,  Brevet  Lieutenant  Colonel. 

Major  General  A.  A.  Humphreys, 

Chief  of  Engineers  U.  S»  -4.,  Wathington,  D.  C, 


Washington,  D.  C,  June  4,  1867. 

General  :  I  transmit  herewith  the  estimates  promised  in  my  letter  of  23d 
ultimo  relative  to  the  Susquehanna  river,  with  a  sketch  of  the  proposed  floating 
dam. 

The  sketch  exhibits  merely  the  idea.  If  that  is  approved  the  details  will  be 
elaborated. 

It  seems  to  me  as  settled  that  dredging  alone,  unless  continuous,  is  not  the 
expedient  to  be  resorted  to  for  the  improvement  of  the  navigation  there.  The 
continual  use  of  dredges  cannot  now  be  expected. 

The  probability  seems  great  of  a  favorable  result  from  the  use  of  one  or  more 
jettees.  If  the  system  be  adopted,  the  first  to  be  erected  (and  that  would  prob- 
ably be  all  that  would  be  needed)  would  be  about  in  the  position  indicated  in 
my  letter  of  23d  ultimo,  referred  to  above.  If  it  be  decided  to  construct  a 
jettee  in  that  position,  there  are  several  objections  to  making  it  of  stone  alone,  or  of 
wooden  cribs  filled.  The  first  and  a  very  serious  one  is  the  expense.  There 
is  certainly  not  money  enough  available  at  this  time  for  such  a  structure. 
Another  objection  is,  that  if  built  it  might  be  found  to  act  disadvantageously, 
or  not  as  well  as  possible,  owing  to  a  faulty  location.  In  this  event  its  removal 
would  be  very  expensive. 

If  the  plan  of  a  stone  structure  is  given  up  we  are  brought  to  consider  the 
propriety  of  adopting  a  piling  which  must  be  strongly  biaced  to  resist  the  action 
of  ice.  There  is  money  enough  available  for  such  a  structure,  but  with  this  ex- 
ception the  same  objections,  though  less  in  degree,  may  be  made  to  it  as  to  the 
stone  jettee. 

The  floating  dam  has  several  advantages  in  its  favor.  The  first  cost  is  not 
great,  as  shown  by  the  estimate,  which  is  made  upon  a  most  liberal  allowance 
as  to  prices.  If  the  first  position  selected  for  it  is  found  not  to  be  the  best,  it 
is  readily  removed  to  another.  In  winter  it  may  be  entirely  or  partially  re- 
moved, if  necessary,  to  avoid  danger  to  it  from  the  ice.  If  found  to  fail  utterly 
of  the  expected  effect,  the  materials  may  be  sold  for  nearly  their  first  cost.  If 
found  to  succeed,  and  it  is  desired  to  replace  it  by  a  fixed  structure  of  wood 
alone,  or  of  wood  and  stone  combined,  its  materials  themselves,  or  the  proceeds 
of  their  sale,  may  be  applied  to  the  new  work. 

It  is  not  considered  necessaiy,  and  it  may  be  disadvantageous,  that  the  contact 
between  the  movable  uprights  shall  be  perfect,  and  that  they  shall  all,  or  nearly 
all,  touch  the  bottom.  Some  of  them,  however,  should  reach  the  bottom  and 
penetrate  to  a  small  depth,  in  order  to  assist  in  steadying  the  rafts  against  the 
tendency  to  be  partly  submerged  or  moved  out  of  place  under  the  action  of  the 
currents.  It  may  be  necessary  or  advantageous,  when  considerable  certainty 
is  reached  as  to  the  best  position  for  the  jettee,  to  drive  two  or  three  piles  along 
each  raft  to  give  fixed  points  of  support. 

With  reference  to  this  location  it  may  be  properly  stated  that  whatever  may 
be  the  effect  upon  the  channel  of  any  sti-ucture  there,  and  whatever  its  charac* 
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ter»  no  damage  will  result  from  it,  considered  simply  as  an  obstmction  to  navi- 
gation, as  it  will  be  entirely  out  of  the  track  of  vessels. 

It  may  be  objected  that  a  jettee  in  the  proposed  location,  if  it  acts  as  a  deflec- 
tor for  the  downward  current,  will  equally  prevent  the  ascent  of  the  flood.  This 
is  a  well-founded  objection,  but  it  is  not  so  forcible  upon  consideration  as  at  first 
glance.  In  one  view  of  the  case  we  maj  disregard  altogether  the  tidal  ear- 
rents,  looking  only  to  controlling  the  water  belonging  to  the  river,  supposing  it 
unaffected  by  the  tides. 

It  is  highly  probable  that  the  flood  current  is  deflected  to  a  very  great  degree 
at  the  southern  edge  of  the  large  shoal  at  the  mouth  of  the  river,  and  that  the 
flood  current  at  the  position  selected  for  the  jettee  is  almost  inappreciable,  and 
may  be  practically  disregarded.  If  the  flood  is  checked  by  the  jetty  there  will 
be  a  proportional  increase  of  flood  in  the  channel,  which  will  be  at  least.not  dis- 
advantageous. 

Additional  current  observations  are  about  to  be  made  here,  the  result  of  which 
will  be  speedily  reported. 

Very  respectfully,  your  obedient  servant, 

WM.  P.  ORAIGHILL, 
Major  of  Enginee9'tf  Bvi.  Lieut.  CoL 

Major  Greneral  A.  A.  Humphrbys, 

Chief  of  Engineers  U,  S,  A.f  Washington^  D»  C 


Estimate  of  cost  of  deflecting  current  of  Susquehanfia  river  at  head  of  DeviVs 
Island  shoalj  below  Havre  de  Grace,  Maryland,  to  accompany  report  ofBre- 
vet  Lieutenant  Colonel  Cratghill  of  June  4,  1867. 

By  rafts  and  sheet  piling,  forming  floating  dams,  anchored  to  stone 

cribs,  three  (3)  cribs,  at  $1,200  each $3, 600  00 

Fifty-tw<r  (52)  rafts,  at  «300 15,  600  00 

Iron,  superintendence,  &c 1, 000  00 

Total  cost 20. 200  00 

By  continuous  piling,  with  back  row  and  braces,  ninety  thousand 

(90,000)  feet  of  piling  and  braces,  at  25  cents  per  running  foot.  S22, 500  00 
Prices  used  for  above — 

Lumber,  per  1,000  feet,  board  measure 25  00 

Iron  and  labor,  per  cent,  of  value  of  lumber. 30 

Piles,  runnning  foot 15 

Piles,  driving,  each,  (can  probably  be  done  for  from  $1  75  to  $2 

per  pile) 3  CO 

Stone,  per  cubic  yard,  delivered  in  cribs 1  50 

EiNGiNBBR  Office,  Harbor  Dbfbncbs, 

Baltimore^  June  4,  1867. 


Washington,  D.  C,  May  23,  1867. 

General  :  In  compliance  with  your  oral  directions  I  have  the  honor  to  sub- 
mit the  following  report  with  reference  to  the  improvement  of  the  Susquehanna 
river  at  Havre  de  Grace. 

Accompanying  this  report  are  three  sheets,  as  follows,  viz :  Coast  Survey 
coast  chart  No.  31,  marked  A ;  tracing  of  survey  of  1846,  marked  B ;  tra- 
cing of  survey  of  1867,  marked  0. 
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Upon  B  and  C  are  naarked  in  red  the  straight  cuts  dredged  ont  seven  years 
ago  to  a  width  of  100  feet  and  a  depth  of  10  feet,  which  was  in  conformity  to 
the  project  of  the  hoard  of  engineers.  B  shows  the  channel  and  shoals  as  thej 
were  in  1846,  fourteen  years  before  the  completion  of  the  dredging.  G  shows 
them  as  they  were  in  1867,  seven  years  after  the  completion  of  the  dredging. 

The  general  position  and  character  of  the  channel  and  the  shoals  were  not 
greatly  different  in  1846  and  1867;  that  is  to  say,  the  variations  are  probably 
not  materially  greater  in  the  interval  of  twenty  years  than  may  occnr  in  the 
same  year,  as  the  shoals  are  subject  to  changes  from  the  action  of  freshets 
and  ice. 

The  conclusion  to  be  derived  from  the  facts  be^Dre  us  is,  that  if  a  channel  in 
this  location  be  dredged  out  to  a  given  depth  and  width,  and  then  left  untouched 
for  several  years,  it  will  be  filled  up  to  such  an  extent  as  to  be  virtually  in  the 
same  condition  as  before  the  improvement  was  attempted. 

It  is  then  clear  that  a  permanent  improvement  requires  some  plan  different 
from  that  which  has  been  executed  thus  far.  If  the  cut  formerly  made  is  to  be 
reopened,  something  is  needed  to  keep  it  open.  This  may  be  done  by  con- 
stant attention,  and  dredging  whenever  a  filling-up  is  seen  to  have  begun.  For 
this  purpose  machinery  must  be  procured,  and  the  means  should  be  always 
available  to  set  it  in  motion  whenever  required.  It  is  not  probable  that  these 
conditions  will  be  satisfied,  if  at  all,  for  many  years  to  come,  when  the  popu- 
lation of  this  section  of  the  country  may  have  become  so  dense  and  the  import- 
ance of  the  navigation  of  the  Susquehanna  so  great  as  to  justify  the  continuous 
expenditure  of  the  money  requisite  to  keep  this  channel  open. 

In  my  last  annual  report  the  opinion  was  expressed  that  it  might  be  found 
advantageous,  after  more  study  of  this  subject  founded  upon  a  survey  which  was 
necessary,  to  improve  the  shore  channel  by  dredging  in  the  spots  where  it  was 
needed  and  cutting  through  the  shoal  on  line  A  A,  sheet  B. 

A  comparison  of  the  maps  of  1846  and  1867  leads  me  to  abandon  this  idea. 

An  examination  of  sheet  A  shows  that  the  bed  of  the  Susquehanna  river  for 
a  number  of  miles  above  the  Havre  de  Grace  light  is  about  one  mile  in  width. 
At  that  point  there  is  a  sudden  and  very  great  expansion  of  the  water-ways,  so 
that  the  width  of  the  opening  is  over  five  miles,  if  measured  on  a  straight  line 
drawn  from  near  Carpenter's  Point  through  the  fishing  battery  light. 

The  effect  of  this  sudden  expansion  is  the  formation  of  extensive  shoals  and 
of  a  channel  with  a  diminished  depth.  A  striking  feature  is  the  g^at  shoal 
immediately  in  prolongation  of  the  narrower  portion  of  the  river.  This  shoal 
may  be  supposed  to  have  been  formed  in  course  of  time  by  matter  brought  down 
the  river  ana  there  deposited,  owing  to  the  diminution  of  the  velocity  of  the  cur- 
rent consequent  upon  the  sudden  and  great  expansion  of  the  water-way. 

The  volume  of  water  coming  down  now  impinges  against  this  great  shoal. 
The  effect  of  this  impact  is  seen  in  the  deep  sack  formed  in  the  edge  of  the  shoal. 
A  considerable  portion  of  the  water  of  the  river  spreads  over  the  shoal  and 
passes  out  eventually  between  Sandy  and  Turkey  Pomts.  The  navigable  chan- 
nel from  the  head  of  Spesutie  island  to  near  the  town  of  Havre  de  Grace,  re- 
ceives only  the  water  which  is  deflected  from  the  great  shoal,  and,  indeed,  only 
a  part  of  that,  as  another  portion  is  spread  over  the  shoal  to  the  westward  of 
the  channel. 

If  the  water  which  does  not  now  pass  through  the  channel  below  Havre  de 
Grace  could  be  made  to  pass  through  it,  there  would  be  strong  ground  for  ex- 
pecting that  the  channel  would  be  correspondingly  and  permanently  improved. 

To  effect  this  object  a  deflector  seems  an  obvious  expedient,  so  placed  and 
constructed  as  to  catch  the  water  now  lost  on  the  shoal,  (which  is  itself  a  partial 
deflector,)  and  with  such  a  direction  that  the  desired  deflection  shall  be  gradual 
and  complete. 
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I  think  tbe  proper  direction  for  the  deflector  is  a  line  about  parallel  to  the  west- 
ern edge  of  the  great  shoal  near  its  northern  portion. 

The  proper  position  for  the  deflector  is  prooably  a  little  to  the  eastward  of 
the  western  edge  of  the  shoal,  and  it  should  extend  across  the  deep  sack  ia  tbe 
shoal,  at  or  near  its  mouth.     The  line  of  it  would  be  about  b  cb^  sheet  B. 

As  it  is  always  impossible  to  foresee  the  effect  of  any  interference  with  the 
natural  regimen  of  a  water-course,  I  should  prefer  that  the  deflector  be  temoo- 
rary  and  removable  if  found  to  act  dia advantageously,  or  when  endangered  by 
ice,  and  my  wish  was,  and  is,  to  devise  a  floating  structure  which  would  act  as  a 
deflector  when  anchored  in  position. 

It  is  difficult,  however,  to  arrange  such  a  structure  on  account  of  the  consid- 
erable depth  to  which  it  should  sink  in  order  to  be  effectual.  I  propose,  Uiere- 
fore,  a  more  fixed  arrangement,  which  is,  to  sink  three  cribs  filled  with  stone  at 
the  points  b,  c,  and  b,  and  connect  them  by  a  single  row  of  piles  driven  very  nearly, 
though  not  quite,  in  contact  with  each  other,  and  connected  at  the  top  by  a  cap- 
piece. 

The  effect  of  this  structure  should  be  very  carefully  observed.  It  may  be 
found  necessary  to  extend  it  towards  the  north  or  south,  or  to  remove  a  porUoo 
of  it.  It  is  not  improbable  that  it  may  be  found  expedient  to  erect  a  jettee  also 
on  the  Havre  de  Grace  side  to  give  a  better  direction  to  the  water,  which  now 
spreads  over  the  shoal  westward  of  the  channel. 

An  estimate  is  in  course  of  preparation  of  the  cost  of  such  a  jettee  as  is  pro- 
posed above.  If  found  to  do  what  is  expected  of  it,  there  should  be  formed  a 
solid  stone  jettee  on  the  line  of  the  proposed  piling,  for  which  an  estimate  will  be 
submitted. 

There  will  also  be  prepared  an  estimate  of  a  floating  substitute  for  the  piling. 

It  would  be  desirable,  simultaneously  with  the  construction  of  the  jettee,  or 
antecedent  thereto,  to  dredge  through  the  shoal  which  has  formed  at  the  lower 
end  of  the  upper  cut,  and  to  widen  the  channel  about  the  lower  half  of  the  lower 
cut.  An  estimate  will  be  prepared  of  the  cost  of  reopening  the  old  cuts  to  the 
depth  of  ten  and  the  width  of  one  hundred  feet. 

Some  additional  current  observations  are  requsite  in  order  to  decide  definitely 
the  precise  position  for  the  proposed  jettee.     These  have  been  directed. 

There  is  no  pressure  from  any  quarter  for  rapid  progress  in  the  work  of  im- 

Srovemeut  at  this  point,  and  it  would  seem  advantageous,  therefore,  to  proceed 
elibcrately  with  it. 

Very  respectfully,  your  obedient  servant, 

W.  P.  CRAIGHILL. 
Major  of  Engineers,  Brevet  Lieutenant  Colonel, 

Major  General  A.  A.  Humph rbvs. 

Chief  of  Engineers,  U,  S>  A.,  Washington,  D.  C, 


APPENDIX  L. 

U.  S.  Engineer's  Office,  Philadrlphia,  Pa., 

September  11,  1867. 

SiK:  In  accordance  with  the  requirements  of  circulars  Nos.  11  and  24>  engi- 
neer department,  dated  respectively  the  10th  of  June  and  29th  of  August,  1867, 
I  have  the  honor  to  transmit  herewith  annual  reports  of  the  progress  made  in 
the  following  river  and  harbor  improvements  and  surveys  in  my  charge,  together 
with  the  necessary  abstracts  of  proposals,  and  of  contracts,  &c.,  relating  thereto, 
viz :  Delaware  breakwater,  Delaware  bay ;  improving  harbor,  &c,  at  Marcus 
Hook,  Delaware  river;  improving  harbor,  &c.,  at  Chester,  Delaware  river;  sur- 
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Tey  at  Reedy  island,  Delaware  river ;  survey  at  Liaton's  Tree  point,  Delaware. 
In  all  fiAeen  papers. 

I  would  take  this  opportunity  of  calling  attention  to  the  unhappy  effect  of 
some  of  the  provisions  of  the  act  of  Congress  making  appropriations  for  the 
above  works.  By  law,  all  power  is  taken  from  an  officer  to  reject,  after  due 
advertisement,  a  bid  merely  oecause  it  is  extortionate.  If  the  lowest  bidder  be 
a  responsible  man,  the  law  requires  a  contract  to  be  made  with  him,  though  he 
offers  to  furnish  the  articles  or  labor  at  a  thousand  fold  its  market  price.  If  an 
attempt  is  made  to  regulate  bids,  by  stating  in  the  advertisement  that  unreason- 
able bids  will  be  rejected,  the  bidder  quietly  remarks,  *'  I  have  read  the  law," 
and  avails  himself  in  his  bids  of  the  particular  information  gained  by  poring 
ov€r  congressional  publications,  to  the  detriment  of  the  public  interest.  This 
provision  of  the  law  offers  a  premium  to  contractors  to  enter  into  combination  to 
force  prices  to  such  a  point  as  they  may  choose  to  fix  upon,  afcer  obtaining  the 
control  of  the  market  in  regard  to  certain  articles.  Such  a  combination  in  one 
instance  has  already  caused  much  difficulty  and  delay  in  the  prosecution  of  cer- 
tain work  at  Marcus  Hook,  and  will  give  much  more,  perhaps,  ultimately  rend- 
ering a  suspension  of  operations  for  weeks  or  months  necessary. 

The  proviso  requiring  separate  contracts  to  be  made  for  each  class  of  materials 
or  labor  for  each  work,  instead  of  a  single  contract  embracing  all  the  means 
and  appliances  requisite  for  a  proper  prosecution  of  the  work  to  its  entire  com- 
pletion, is  producing  all  the  trouble,  confusion,  and  dissatisfaction  that  were  an- 
ticipated by  the  department  when  endeavoring  to  have  the  proviso  modified 
last  year.  It  has  resulted  in  parcelling  out  to  four  or  five  distinct  individuals 
what  should  have  been  under  the  control  of  one,  and  rendering  it  almost  im- 
practicable for  the  different  parties  to  work  harmoniously  and  to  the  greatest 
advantage  for  the  interests  of  the  United  States.  They  are  loud  in  their  de- 
nunciation of  the  absurdity  of  the  provision,  judging  from  their  experience  as 
practical  men,  as  experts  in  matters  of  construction. 

In  the  works  under  my  charge  it  has  prevented  some  of  the  most  reliable 
men  from  making  bids.  When  informed  of  the  provisions  of  the  law,  seeing  at 
once  the  endless  complication  which  might  arise,  the  constant  jarring  and  quar- 
reling between  the  different  parties,  and  loss  to  which  they  themselves  might  be 
subjected  through  the  delay  or  failure  of  another  party,  upon  whose  work  their 
own  might  depend,  they  refuse  to  look  at  drawings,  specifications,  or  anything 
else;  stated  under  such  conditions  they  did  not  wish  to  know  anything 
more  ;  **  they  would  not  touch  the  work  with  a  ten-foot  pole,  or  have  anything 
to  do  with  it,''  and  they  did  not.  By  thus  preventing  the  reception  of  advan- 
tageous bids,  further  injury  to  the  public  service  results. 

Under  this  distribution  of  separate  contracts  for  labor  and  materials  for  the 
same  work  among  different  parties,  owing  to  the  fault  of  one  party,  heavy  claims 
for  damages  have  been  made  by  others ;  the  claims  are  just,  but  the  aggressor 
refuses  to  pay  them,  and  how  they  are  to  be  paid  under  the  law  remains  to  be 
settled. 

If  it  was  desired  to  cause  work  to  be  done  at  great  expense,  in  the  most 
unsatisfactory  manner,  and  to  assist  in  further  demoralization  of  contractors — ^if , 
indeed,  with  many  of  them,  that  be  practicable — a  more  happy  set  of  provisions 
to  attain  these  objects  could  hardly  be  devised. 

I  have  the  honor  to  be,  sir,  very  respectfully,  your  obedient  servant, 

C.  SEAFORTH  STEWART. 

Lieutenant  Colonel  of  Engineers, 

Major  General  A.  A.  Humphreys, 

Chief  of  Engineers,  U,  S.  A.,  Washington^  D,  C. 
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Ll. 

Report  of  progress  made  in  construction  of  the  Delaware  breakwater  during  (ht 

year  ending  June  30,  1867. 

It  was  ascertained,  after  an  examination  of  this  work  on  the  9th  of  Angut, 
1866,  that  preparations  could  not  he  made  and  materials  procured  in  time  to 
accomplish  any  work  during  that  year. 

On  the  7th  of  January,  1867,  proposals  hj  advertisement  were  invited  for 
furnishing  as  much  stone  for  continuing  this  work  as  was  supposed  could  be 
advantageously  received  during  the  working  season ;  and  on  the  Slst  of  the 
same  month  proposals,  in  like  manner,  were  invited  for  putting  the  stone  to  be 
furnished  in  position. 

Three  sets  of  bids  for  material  were  sent  in  and  six  for  labor.  Contracts 
were  accordingly  entered  into  with  the  lowest  responsible  bidders. 

On  the  23d  of  May  the  placing  of  stones  in  position  on  the  breakwater  waa 
begun. 

Through  miscalculation  as  to  means  to  be  employed,  the  contractor  for  labor, 
although  thoroughly  forewarned  on  all  such  points,  did  not  put  up  machinery 
of  suitable  character  and  strength  for  the  worK  to  be  done.  Vessels,  therefore, 
could  not  be  unloaded  as  rapidly  as  they  should  have  heen,  nor  as  fast  as  throogh 
his  representations  the  masters  had  been  led  to  anticipate.  Some  vessels  before 
discharging  were  kept  waiting  for  weeks.  Hence  have  aiisen  claims  for  demur- 
rage as  yet  unpaid  by  the  contractor  for  labor,  from  whom  it  is  justly  due. 

Owing  to  the  machinery  and  the  inexperience  of  the  hands  employed  at  the 
labor,  very  little  progress  in  the  construction  had  been  made  up  to  the  30th  of 
June,  1867 — the  close  of  the  fiscal  year. 

In  all,  at  that  date,  about  1,200  tons  of  stone  had  been  received  and  put  in 
position,  completing  to  the  full  height  of  superstructure  115  feet  in  length. 
The  whole  length  completed  is  about  2,000  feet,  and  some  560  feet  in  length  re- 
main to  be  raised  to  the  proper  height 

No  work  has  been  done  at  the  ice-breaker ;  as  soon  as  it  can  be  completed  a 
crane  will  be  placed  there,  but  the  principal  effect  will  be  directed  to  complete, 
so  far  as  practicable,  in  the  first  place,  the  breakwater  proper,  its  present  base. 

Expenditures  to  June  30,  1867. 

Advertising,  stationery,  &c $527  74 

Contractors  for  stone  furnished 3, 235  32 

Services  of  United  States  inspectors,  &c • 490  29 

Total  to  June  30, 1867 4, 253  35 

In  hands  of  agent  July  1,  1867 $23, 546  65 

In  treasury  July  1,  1867,  available  for  the  year  ending  June  30, 

1868 189, 603  70 

Total  available  for  year  ending  June  30, 1868 213, 150  35 

This  sum  will  probably  complete  the  works  on  their  present  bases. 

Amount  that  can  probably  be  profitably  expended  auring  the  year  ending 
June  30,  1868,  $100,000. 

The  breakwater  is  located  in  the  collection  district  of  Delaware.  The  nearest 
port  of  entry  is  Wilmington.  There  is  a  light-house  upon  the  breakwater  and 
another  upon  Gape  Henlopen.  Fort  Delaware  is  the  nearest  fort.  The  amoant 
of  revenue  collected  at  Wilmington  during  the  fiscal  year  ending  June  30, 1867, 
is  $41,733  96. 
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It  IB  estimated  that  daring  the  past  year  upwards  of  30,000  vessels  have 
passed  la  and  out  of  Delaware  bay  and  by  these  works.  Many  of  these  vessels 
have  taken  shelter  in  the  artificial  harbor. 

The  following  table,  taken  from  such  imperfect  records  as  have  been  kept 
from  time  to  time  since  the  breakwater  was  raised  above  the  surface  of  the  water, 
gives  the  number  of  vessels  of  each  class  sheltered  behind  that  work  during  the 
d.fierent  periods  therein  specified  : 


TMn. 

Shipi. 

Barkn. 

Brigs. 

Schooners 

Sloopg. 

Pilot  boats 

Stcamen. 

Total. 

IKCtf 

ii2 

48 

133 

178 

315 

569 

1,027 

478 

732 

504 

279 

902 

1,060 

841 

969 

1,042 

1,625 

1,937 

1,457 

804 

1,085 

855 

1,062 

981 

78 

879 

1,040 

1,155 

1,179 

694 

372 
667 
1,719 
2,719 
2,777 
3,191 
3,561 
.   1,9C9 
3,916 
5,335 
4,981 
5.767 
5.446 
6,711 
7,742 
6,037 
3,261 
5,098 
6,608 
6,125 
5,348 
1,030 
8,087 
7.092 
7,781 
6,056 
6,747 

167 
303 
461 
6iH) 
629 
765 
734 
306 
590 
802 
1,167 
854 
507 
614 
358 
374 
168 
90 
128 
256 
218 
174 
253 
251 
189 
209 
269 
147 

127 

866 

JftM* 

411 
644 
767 
732 
685 
697 

, 

1,744 

1*05 

"••*•••■"• 

3,526 

Is36 

301 
227 
165 

••«••••••• 

5.434 

1837 

1838 

4,  843 

5.518 

itsm 

165 
172 
111 
107 

5,661 
3.039 

l^Oc 

371 
483 
744 
792 
744 

1841rf 

6  002 

mi 

8,098 
7,884 

1843 

103 

1844 

931 
965 
258 
342 
340 
329 

8.595 
8,126 

9,989 

1M5 

776 
781 
874 
918 
553 

1846 

••*««••«•• 

1847 

11.2.W 

1848 

9,126 
5,115 

1849 

1H54« 

35 

247 
240 
425 
331 
34 
239 
345 
308 
378 
227 
207 

114 
243 
286 
2-20 
38 
246 
.147 
299 

6.669 

1855 

65 

116 

79 

6 

8,339 

l8o6 

8. 270 

1857 

7,  177 

I8.yi/ 

1  360 

1862jr 55 

9,759 
9,306 

1861 

231 

1»)4 

231 

274 
28 
97 

9,963 
8,468 
8  311 

1863 

!179 

1866 

.......... 

1            316 

179 

490          3, 929 

5,049 

4,536 

2,961 

24,217 

130, 242 

11,725 

11,149;        2,660 

i 
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It  is  thus  seen  that  187,510  days  shelter  have  been  afforded  to  vessels  of 
every  class.  Upon  an  average  for  each  recorded  day  of  these  28  years,  21  ves- 
sels have  been  at  anchor  in  this  harbor. 

Abstracts  of  proposals  of  contracts  for  the  work  and  for  each  class  of  materials 
and  labor  therefor  are  transmitted  herewith. 

It  is  thought  that  probably,  at  intervals  of  ten  years,  or  thereabouts,  the 
damages  to  the  work  caused  by  ice  and  storms  may  require  an  appropriation 
of  about  $15,000  for  repairs. 

Abstract  of  contracts  for  Delaware  breakwater :  Contractors,  Henry  Barker 
and  J.  R.  Bodwell,  stone ;  William  H.  Miller,  labor. 

Abstract  of  contracts  for  each  class  of  materials  and  labor  for  Delaware 
breakwater:  Contractors,  Henry  Barker  and  J.  R.  Bodwell,  stone,  at  $4  73  per 
ton  ;  William  H.  Miller,  labor,  at  $1  22  per  ton. 

Respectfully  submitted : 

C.  SEAFORTH  STEWART, 

Li€u(enaiU  Cdanel  of  Engineerf, 
28  w Vol.  ii 
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Ahttraet  of  fr&po^ah  far  Delaware  hredktffoier. 


Per  ton  for  stone. 


Kftme  of  bidder. 


John  C.  Leiper  and  Richardson  Shoemaker . 

William  H.  Groses 

Henry  Barker  and  J.  R.  Bod  well 

Cornelias  and  Charles  F.  Kennedy 

£.  D.  Kitchens,  £.  J.  Morris,  G.  Cham- 
bers, D.  A.  Marshall,  and  C.  Burton 

WilUam  H.  Miller 

James  £.  Neal 


» 

O 


$4  00 
2  70 
4  73 


si 

a* 
o  9 


$5  25 
2  70 
4  73 


I 
I 

a 

i 


9 


A  9 

o  a 

>   m 

Ji'o 
S 


|1  30 
1  97 
1  25 

1  » 
1  22 
1  37 


Gneiss. 

Do. 
Xrranite  and  gwiss. 


NoTB. — The  proposals  of  William  H.  Groves  were  rejected,  he  not  bmng  considered,  mider 
the  circnmstances  of  the  case,  a  responsible  bidder. 

C.  8EAF0RTH  STEWART, 

LteuUmaut  Colonel  of  Eugimttn. 


L2. 

Report  of  progress  made  in  repairs  of  government  piers,  wharves ,  and  landingt, 
and  in  improving  harbor  at  Marcus  Hook,  on  Delaware  river,  Pennsylvania, 
during  the  year  ending  June  30,  1867. 

Having  on  the  2 let  of  July,  1866,  been  charged  bj  the  department  with  the 
prosecution  of  theae  repairs*  after  an  examination  of  the  piers  and  harbor  ear]? 
in  August  following,  a  report  of  the  results  of  this  examination  was  made,  an^ 
on  the  2(Hh  of  September,  in  accordance  with  the  act  of  Congress  relating  to  the 
appropriation,  proposals  were  invited  hy  advertising  for  making  the  required 
repairs. 

But  one  person  made  bids,  and,  as  stated  in  mj  report  of  last  jear,  owing  to 
delay  in  perfecting  the  bids  and  to  the  iusufficiencj  of  the  appropriation  to  make 
the  repairs  needed,  the  proposals  were  not  accepted,  and  further  operations  were 
postponed  until  the  present  season. 

During  the  winter  session  of  Congress,  in  consequence  of  reports  and  estimates 
submitted,  an  additional  appropriation  was  made  for  repairs  and  also  forimprov* 
Ine  the  harbor  by  the  addition  of  four  new  piers,  in  accordance  with  plan  also 
submitted. 

On  the  15th  of  May,  1867,  proposals  for  repairs  of  old  piers,  wharves,  kcn 
were  invited  by  advertisement,  and  on  the  22d  of  same  month  for  ftimishing 
materials  and  labor  for  the  construction  of  the  four  new  piers  to  be  placed  on 
the  prolongation  of  the  old. 

There  were  three  bidders  for  the  repairs,  and  contracts  for  each  class  of  labor 
and  materials  were  entered  into  with  the  only  bidder  whose  proposals  coDformed 
to  the  requirements  of  the  act  of  Cong^ress,  and  work  under  these  contracts  wta 
to  commence  by  the  5th  of  July.  1867.  No  work  therefore  had  actually  be^ 
done  on  these  repairs  at  the  termination  of  the  fiscal  year  ending  June  30, 18C7. 

For  materials  and  construction  of  the  four  new  piers  there  were  in  all  twel?e 
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sets  of  bidden.    Four  sets  of  contracts  wore  in  process  of  preparation  with  the 
loirest  responsible  bidders  at  the  close  of  the  fiscal  year,  and  nnder  these  work 
irts  to  be  commenced  earlj  in  Jvlj,  the  first  month  of  the  fiscal  jear  for  which 
the  appropriation  for  the  new  piers  was  made. 
The  expenditures  during  the  year  have  been  as  follows,  viz : 

Advertising  for  proposals • •         (828  18 

Stationery  and  other  contingencies 9  80 

Total  to  Jane  30, 1867 837  98 


lu  hands  of  agent,  Jnlj  1, 1867 $4, 212  02 

In  treasury,  July  1, 1867 93. 950  00 

Available  for  year  ending  June  30,  1868 98, 162  02 

Probable  amount  required  for  the  entire  and  permanent  completion 
of  the  work.. (98,162  02 


This  amount  can  be  profitably  expended  during  the  fiscal  year  ending  June 
30, 1868,  and  nothing  further  is  asked  for  to  complete  the  work. 

Marcus  Hook  is  located  in  the  collection  district  of  Philadelphia ;  the  nearest 
port  of  entry,  light-house,  and  fort  are,  respectively,  Wilmiugton,  Delaware, 
Christiana  light,  and  Fort  Mifflin. 

The  amount  of  revenue  received  at  Wilmington  during  the  past  fiscal  year  is 
$41,733  96. 

Before  completion  of  the  work  it  will  be  of  benefit  to  commerce  and  naviga- 
tion so  far  as  to  afford  occasionally  a  convenient  ice  harbor  to  vessels  passing  up 
and  down  the  Delaware  when  ice  is  running  therein  heavily.  The  works  may 
also  aid  in  building  up  local  commerce. 

Abstracts  of  proposals,  of  contracts  for  the  work,  and  of  contracts  for  each 
class  of  materials  or  labor  for  the  work,  are  transmitted  herewith. 

For  a  few  years  after  completion  of  the  work  it  is  believed  no  large  expendi- 
ture will  be  required  unless  for  repairs  caused  by  unforeseen  accidents. 

The  probable  annual  expenditure  may  be  estimated  as  follows,  viz : 

Material  and  labor SIOO 

AdFertising  for  proposals  for  same 120 

Contingencies 20 

Total  per  year  for  ten  years 240 

At  the  expiration  of  about  ten  years  the  wood-work  of  piers,  wharves,  and 
landings  now  to  be  repaired  may  require  renewing  to  the  extent  of  probably 
$5,000. 

Abstract  of  cotUracts  Jar  improving  harbor  at  Marcus  Hook,  Penmyhania, 

Repair  of  piers : 

William  H.  Rotan,  for  all  timber,  iron,  and  labor. 

Four  new  piers : 

Abraham  P.  Eyre,  hemlock  timbor  and  labor  on  same. 
John  G.  Leiper,  for  all  stone. 

Robert  Crane  and  John  Keaveny,  for  labor  on  stone. 
James  B.  Grant,  for  all  iron. 

C.  SEAFOUTH  STEWART, 

Li  atenant  Colonel  of  Engineers. 
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Abstract  of  contracts  for  each  class  of  materials  and  labor  Jor  tmprocingharhar 

at  Marcus  Hook,  Pennsylvania. 

Repairs  of  piers : 

William  H.  Rotan — Hemlock  wharf  timber,  14  cents  per  foot,  face ;  bemlock 
piles,  ties,  and  drag  logs,  7  cents  per  foot,  lineal ;  white  pine  wharf  timber,  cap 
logs  and  caps,  30  cents  per  foot,  face ;  whitA  pine  bridge  timber  and  plank,  4  ccdU 
per  foot,  board  measure ;  oak  fenders,  5^  cents  per  foot,  board  measure ;  moor- 
ing posts,  4  cents  per  foot,  board  measure  ;  iron  bolts,  7  cents  per  pound;  corner 
plates  and  spikes,  10  cents  per  pound ;  screw  bolts,  14  cents  per  pound ;  ring 
bolts,  16  cents  per  pound  ;  labor  on  wharf  timber,  14  cents  per  foot ;  liibor  on 
piles,  14  cents  per  foot,  lineal ;  labor  on  plank,  mooring  posts,  fenders,  &c.,  1} 
cent  per  foot,  board  measure. 

Four  new  piers : 

Abraham  P.  Evre — Hemlock  wharf  timbiT,  13^  cents  per  foot,  face ;  labor  on 
wharf  timber,  5  cents  per  foot,  face, 

John  G.  Lciper — Hammered  facing  stone,  79  cents  per  foot,  cubic ;  paving 
stone,  73  cents  per  foot,  cubic ;  rubble  backing  stone,  $3  per  perch ;  rubble  fill- 
ing stone,  81  40  per  perch, 

Robert  Crane  and  John  Keaveny — Labor  on  hammered  facing  stone,  $3  per 
yard ;  labor  on  paving  stone,  $2  50  per  yard ;  labor  on  rubble  backing  stone, 
82  per  perch  ;  labor  on  rubble  filling  stone,  8  L  per  perch. 

James  R.  Grant — Iron  bolts,  6^  cents  per  pound  ;  screw  bolts,  10  cents  per 
pound. 

C.  SEAFORTH  STEWART, 

Lieutenant  Colonel  of  Engineers. 


Abstract  of  proposals  for  repairs  at  Marcus  Hook,  Pennsylcania, 


No.  I.  A.  P.  &  Edwin  S.  Eyre— White  pine  cap  logs,  32  cents  per  foot, 
face,  square  measure  ;  white  pine  bridge  timber,  830  per  1,000  feet ;  white  pine 
mooring  posts,  8 1 4  each ;  white  oak  fenders, 848  per  1,000  feet;  hemlock  squw 
timber,  14  cents  per  foot,  face ;  hemlock  round  and  piling,  8  cents  per  foot, 
lineal ;  white  oak  timber  for  piling,  14  cents  per  foot,  lineal;  stringers  or  side 
of  bridging,  30  cents  per  foot,  lineal;  digging  out,  removing,  piling,  ^c  U 
cents  per  foot;  furnishing  and  laying  white  pine  bridge  plank,  $')0  per  1.000 
feet ;  driving  piles,  ^5  each ;  putting  on  fenders,  preparing  for  capping,  $1  ^0 
each ;  iron  work,  8  cents  per  pound. 

No.  2.  MUo  W.  Locke — White  pine  timber,  30  cents  per  foot,  lineal;  hem- 
lock timber,  including  piles,  16  cents  per  foot,  lineal ;  white  oak  timber,  ^0 
per  1,000  feet,  board  measure;  iron  work,  8  cents  per  pound;  oq  white  pine, 
10  cents  per  foot,  lineal ;  on  hemlock  cribs.  6  cents  per  foot,  lineal ;  driving 
piies,  15  cents  per  foot,  lineal ;  stone,  82  50  per  perch ;  removing  old  work, 
&c ,  81,000. 

No.  3.  W.  H.  Rotan — Hemlock  piles,  ties,  and  drag  logs,  7  cents  per  ^t, 
lineal;  hemiock  wharf  timber,  14  cents  per  foot,  face;  pine  wharf  timber,  30 
cents  per  foot,  face;  pine  caps  and  cap  logs, 30  cents  per  foot,  face;  pine. bridge 
timber,  4  cents  per  foot,  board  measure ;  pine  plank«  4  cents  per  foot,  board 
measure ;  oak  fenders,  5^  cents  per  foot,  board  measure ;  mooring  poets,  4  cents 
per  foot,  board  measure ;  iron  b^lts,  7  cents  per  pound ;  iron  cornor  plates,  with 
nails,  10  cents  per  pound ;  iron  screw  bolts,  14  cents  per  pound  ;  iron  rinc  bolts, 
16  cents  per  pound ;  la^ng  <wharf  timber,  14  cents  per  foot,  lineal;  driving 
pilesi  removing  old  work,  filling  up,  &c.,  14  cents  per  foot,  lineal ;  bridge  work, 
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planking,  patting  on  fenders,  mooring  posts,  and  all  sawed  timber,  1^  cent  per 
foot,  bo«rd  measnre. 

The  proposals  of  William  H.  Rotan,  being  more  nearly  in  conformity  with 
the  requirements  of  law  and  the  lowest  in  the  aggregate,  were  accepted. 

C.  SEAFORTH  STEWART. 

Lieutenant  Colonel  of  Engineers, 


Abstract  of  proposals  Jor  new  piers  at  Marcus  Hook,  Pennsylvania. 

Beanej,  S  )n  &  Co. — Iron  bolts,  7  cents  per  pound. 

James  R.  Grant — Iron  bolts,  6^  oents  per  pound ;  screw  bolts,  10  cents  per 
ponnd. 

John  R  McNeil— Rubble  filling.  $1  47^  per  perch. 

Edward  J.  Lanmau — Rubble  filling.  SI  95  per  perch ;  rubble  backing,  f  5  per 
perch ;  hammered  facing  stone  and  paving  stone,  $9,417  for  each  pier. 

Creorge  W.  Smith — Hemlock  timber,  16|  cents  per  f  )ot,  face. 

Robert  Crane  and  John  Keaveny — Hammered  facing  stone,  $24  per  cubic  yard  ; 
paving  stone,  $19  per  cubic  yard;  rubble  backing.  $5  50  per  perch;  rubble 
filling.  $3  per  perch ;  hemlock  timber.  17  cents  per  foot,  face ;  iron  bolts.  10 
cents  per  pound ;  labor  on  hammered  facing  stone,  $3  per  yard ;  on  paving 
Btone,  $2  50  per  yard ;  on  rubble  backing,  $2  per  perch  ;  on  rubble  filling,  $1 
per  perch  ;  on  hemlock  timber,  15  cents  per  foot,  face. 

John  Stewart,  jr..  and  John  S.  Stevens — Iron  bolts,  7  cents  per  pound. 

William  H.  Rotan — Hemlock  timber,  16  cents  per  foot,  face;  iron  bolts,  7 
cents  per  pound  ;  labor  on  hemlock  timber,  5  cents  per  foot,  face. 

A.  P.  Eyre — Hemlock  timber,  13^  cents  per  foot,  face  ;  iron  bolts,  7^  cents 
perpound  ;  labor  on  hemlock  timber,  5  cents  per  foot,  face. 

Henry  Barker  and  J.  R.  Bod  well — Hammered  facing  stone,  $1  20  per  cubic 
foot;  paving  stone,  $1  20  per  cubic  foot;  rubble  backing,  $4  per  perch ,  rubble 
filling;.  $2  per  perch  ;  labor  on  hammered  facing  stone.  $6  per  cubic  yard ;  on 
rubble  bacKing.  $1  50  per  perch;  on  rubble  filling,  25  cents  per  perch. 

John  0.  Leiper — Hammered  facing  stone,  79  cents  per  cubic  foot ;  paving 
Btone,  73  cents  per  cubic  foot ;  rubble  backing,  $3  per  perch ;  rubble  filling, 
tl  40  per  perch. 

John  H9nan — Labor  on  hammered  facing  stone,  $4  75  per  yard ;  on  paving 
Btone,  $4  75  per  yard  ;  on  rubble  backing,  $2  per  yard. 

U.  SEAFORTH  STEWART, 

Lieutenant  Colonel  of  Engineers, 


L  3. 

Report  of  progress  made  in  improving  harbor  at  Chester,  Pennsylvania^  during 

the  year  ending  June  3Ct  1867. 

Congress  having,  during  the  last  winter  session,  made  an  appropriation  for 
improving  Chester  harbor Iby  repairing  the  government  piers,  &c..  and  the  de- 
partment having  charged  me  with  the  prosecution  of  these  repairs,  proposals 
therefoi^  were  invited  by  advertisement  on  the  29th  of  May,  1867. 

Six  sets  of  proposals  were  received,  and  those  of  the  lowest  responsible  bidders 
accepted.  - 

It  being  about  the  close  of  the  fiscal  year,  preparations  were  made  to  enter  into 
the  necessary  contracts,  that  work  might  be  commenced  as  soon  as  practicable 
after  the  beginning  of  the  new  fiscal  year,  for  which  the  new  appropriation  had 
been  made. 
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Proposals  for  repairs  to  the  causeway  connected  with  the  lower  pier  hid  not 
been  invited  in  Mavi  as  it  was  believea  this  work  might  be  done  to  greater  ad- 
vantage at  a  later  day.  No  work  npon  repair  •  had  therefore  been  began  at  the 
close  of  the  year  ending  June  30,  1867.  fixpenditnres  for  that  year  have  been 
as  follows,  viz : 

Advertising  for  proposals ....: t294  73 

Stationery 185 

Total  to  June  30,  1867 2%  58 

Amonnt  available  for  the  year  ending  June  30,  1868 10, 703  42 


This  sum  will  probably  be  sufficient  for  the  completion  of  the  contemphited 
repairs,  and  can  be  profitably  expended  during  the  fiscal  year  ending  June  30, 
1.868.     No  further  appropriation  is  asked  for. 

Ghester  is  located  in  the  collection  district  of  Philadelphia.  That  city  is  the 
nearest  port  of  entry.  Fort  Mifflin  is  the  nearest  fort,  and  the  nearest  light- 
house is  Fort  Mifflin  light  The  amount  of  revenue  collected  at  Philadelphia 
during  the  fiscal  year  ending  June  30,  1867,  is  $8,845,772  43. 

It  is  reported  that  at  one  time  during  the  past  winter  about  seven  sea-goiog 
steamers,  two  ships,  five  or  six  barks,  and  some  thirty-five  small  crafts  were 
ice-bound  at  Chester. 

Since  October,  1866,  from  incomplete  records,  it  would  seem  that  at  least 
eleven  steamers,  eight  barks,  nine  brigs,  and  many  smaller  vessels  have  arrived 
there,  besides  the  steamboats  touching  daily  on  their  up  and  down  trips. 

Inasmuch  as  private  wharves  have  been  built  in  what  was  once  the  harbor 
between  the  government  piers,  and  may  apparently  be  extended  at  will,  having 
already  great!  v  diminished  the  capacity  of  the  harbor,  as  other  piers  and  wharves 
have  been  built  above  and  below,  and  it  is  intended,  by  private  individuals,  to 
make  like  and  extensive  arrangements  for  the  accommodation  of  vessels  in  landing 
and  receiving  freight,  and  to  protect  them  from  ice  during  the  winter  months,  it 
would  seem  it  is  no  longer  necessary  for  the  United  States  to  be  at  the  expense 
of  keeping  these  piers  in  repair  for  the  sake  of  what  was  once  the  only  shelter 
for  vessels,  the  so-called  harbor  of  Ghester,  and  that  it  would  be  more  advan- 
tageous to  retrocede  the  piers  to  the  State  of  Pennsylvania,  that  the  latter  might 
dispose  of  them  to  private  individuals,  or  in  such  other  way  as  to  it  might  seem 
best. 

Abstracts  of  proposals,  of  contracts,  and  of  contracts  for  each  class  of  materials 
or  labor  for  the  work,  are  forwarded  herewith. 

The  amonnt  required  for  yearly  expenditures,  for  casual  repairs,  is  estimated 
as  followa,  viz : 

Materials  and  labor $200 

Advertising  for  proposals  for  same 120 

Contingencies , 40 

Total  per  year  for  ten  years 360 

After  some  ten  years  a  sum  of  97,000  may  be  necessary  for  renewing  upper 
parts  of  piers,  wharves,  and  bridges. 
Respectfully  submitted : 

C.  8EAF0RTH  STEWART. 

Lieutenant  CoUmd  of  Enf^ineen, 
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Abstract  of  contracts  for  impromng  harbor  at  Chester^  Pennsylvania. 


Xame  of  contractor. 

For  what  purpose. 

Bartram  Booth . 

Timber. 

Juimff  R. Oraiit ...---     -   -  -         

Iron. 

JanMMi  N6]iion....mL 

« 

Labor. 

Abstract  of  proposals  for  repairing  piers  at  Chester,  Pennsylvania, 

Beaney,  Son  &  Go. — Iron  bolts,  7  cents  per  pound. 

James  Nelson— For  ail  labor,  18  cents  per  foot,  face. 

Bartram  Booth — White  pine  cap  logs,  $34  per  1,000  feet ;  white  pine  bridge 
timber,  30  cents  per  eabic  foot ;  white  pine  mooring  posts,  30  cents  per  cubic 
foot ;  white  pine  npper  courses,  30  cents  per  foot,  face ;  white  pine  bridge 
plank,  $31  per  1,000  feet;  oak  posts  and  fenders,  $47  50  per  1,000  feet;  hem- 
lock tie  timber,  7  cents  per  foot. 

James  B.  Grant — Iron  bolts,  6  cents  per  pound;  screw  and  ring  bolts,  10 
cento  per  pound. 

W.  H.  Botan — ^White  pine  wharf  timber  and  caps,  27|-  cents  per  superficial 
foot ;  white  pine  ties,  20  cents  per  lineal  foot ;  hemlock  square  wharf  timber, 
15  cents  per  superficial  foot ;  hemlock  tie  timber,  8  cents  per  lineal  foot ;  oak 
fenders,  5  cents  per  foot ;  white  pine  bridge  timber,  $37  50  per  1,000  feet ; 
white  pine  mooring  posts,  plank,  &c.,  $37  50  per  1,000  feet;  iron. bolts,  6 J 
per  pound ;  screw  bolts,  10^  cents  per  pound ;  wrought  spikes,  7  cents  per 
pound ;  labor  on  all  square  timber,  1}  cent  per  foot ;  laying  timber  and  balance 
of  work,  12  cents  per  foot 

A.  P.  Eyre^ White  pine  side  and  caps,  31  cents  per  foot,  face ;  white  piue 
bridge  timber,  $32  per  1,000  feet;  white  pine  stringers,  32  cents  per  lineal 
foot ;  white  pine  plank/  $37  per  1,000  feet ;  white  pine  mooring  posts,  $30  per 
1,000  feet ;  hemlock  tie  timber,  7  cents  per  lineal  foot ;  oak  fenders,  $45  per 
1,000  feet;  labor  on  timber,  13^  cents  per  foot,  face;  placing  sleepers  for 
bridges,  $4  per  1,000  feet ;  bridge  covering,  $6  per  1,000  feet ;  placing  and 
secoring  mooring  posts,  $10  per  1,000  feet;  for  linear  work,  10  cents  per  foot ; 
patting  on  of  fenaers,  $15  per  1,000  feet. 

C.  8EAF0RTH  STEWART, 

Lieutenant  Colonel  of  Engineers, 


Abstract  of  contracts  for  each  class  of  materiah  and  of  labor  for  improving 

harbor  at  Chester,  Pennsylvania, 

Bartram  Booth — ^White  pine  cap  logs,  $34  per  1,000  feet,  board  measure ;  white 
pine  bridge  timber  and  mooring  posts,  30  cents  per  cubic  foot ;  white  pine  wharf 
timber,  30  cents  per  foot,  face ;  white  pine  bridge  plank,  $31  per  1,000  feet, 
board  measure ;  hemlock  tie  timber,  7  cents  per  foot,  lineal ;  white  oak  posts 
and  fenders,  $47  50  per  1,000  feet,  board  measure. 

James  B.  Grant — Iron  bolts,  6  cents  per  pound ;  comer  plates,  spikes,  screws, 
and  ring  bolts,  10  cents  per  pound. 

James  Nelson — ^For  all  labor,  18  cents  per  foot  face  of  wharf  and  pier  work. 

C.  SEAF9RTH  STEWART, 

Lieutenant  Colonel  of  Engineers, 
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L  4. 

Report  of  progress  made  in  survey  at  Reedy  island  during  the  year  ending 

June  30,  1867. 

Tbid  survey  was  commenced  by  R.  M.  Bacbe,  Assistant  United  States  Gout 
Survey,  on  tbe  1st  of  May,  1867.  The  stonpy,  rainy  weather  prevalent  dar- 
ing tbe  months  of  May  and  June  interfered  with  its  progress  greatly.  At  the 
close  of  the  fiscal  year,  on  June  30,  1867,  the  field-work  had  not  been  com- 
pleted. 

It  will  be  some  time  before  the  results  of  the  survey  can  be  ascertained  and 
be  made  available  to  determine  what  plan  shall  be  adopted  and  the  expendi- 
tures necessary  under  such  plan. 

The  expenditure  on  the  survey  on  June  30,  18G7,  had  been  as  follows,  vis : 

Services  of  hired  men * (391  96 

Subsistence 78  00 

Signals  and  contingencies 36  56 

Total  to  June  30,  1867 506  61 


Probably  as  much  more  will  be  required  to  complete  the  survey. 

Reedy  island  is  in  the  collection  district  of  Delaware.  Tbe  nearest  port  of 
entry  is  Wilmington,  Delaware. 

There  is  a  light  upon  the  island — Reedy  island  light. 

Fort  Delaware  is  the  nearest  fort. 

The  amount  of  revenue  collected  at  Wilmington  during  the  fiscal  year  ending 
June  30,  1867,  is  $4U733  95. 


Respectfully  submitted : 


C.  SEAFORTH  STEWART, 

Lieutenant  Celand-  <>f  Engineers. 


L5, 

Progress  made  in  survey  at  Liston's  TVee  Pointy  Delaware,  during  the  year 

ending  June  30, 1867. 

An  officer  of  the  Coast  Survey  has  been  detailed  for  this  work  upon  the  com- 
pletion of  the  survey  at  Reedy  island,  upon  which  he  was  engaged  at  the  close 
of  the  fiscal  year  ending  June  30,  1867. 

To  make  this  survey  may  require  an  expenditure  of  (1,000.  This  will  be 
expended  during  the  fiscal  year  ending  June  30,  1868. 

Liston's  Tree  Poi  n  t  is  located  in  the  collection  district  of  Delaware.  The  nearest 
port  of  entry  is  Wilmington.  Bombay  Hook  light-house  is  the  nearest  ligbt; 
Fort  Delaware  the  nearest  fort. 

The  amount  of  revenue  collected  at  Wilmington,  Delaware,  daring  the  fiscal 
year  ending  June  30,  1867,  is  $41,733  96. 

Respectfully  submitted : 

C.  SEAFORTH  STEWART. 

Lieutenant  Colonel  of  Engineers. 
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APPENDIX  M. 

New  York,  August  6,  1867. 

Gbnkral:  I  bay e  the  honor  to  submit  the  following  report  of  operations 
upon  the  improvement  of  the  Hadson  river  during  the  year  ending  June  30. 1867: 

Bj  letter  of  August  6,  1866,  the  department  was  furnished  with  a  report  of 
the  condition  of  the  Hudson  river,  and  of  the  works  erected  for  its  improvement 
by  the  United  States  engineers  and  by  the  State  commissioners,  from  Troy  to 
New  Baltimore. 

The  works  erected  by  the  United  States  from  1834  to  1843,  consisting  of  the 
Overslaugh  dike  below,  and  the  Port  Schuyler  dike  above,  Albany,  were  found 
to  Deed  extensive  repairs,  and  to  this  purpose  it  was  proposed  to  devote  the 
whole  sum  of  $83,000  then  available.  Brevet  Lieutenant  Colonel  John  M. 
Wilson,  captain  of  engineers,  having  reported  to  me  September  6,  as  assistant 
upon  the  improvement  of  the  Hudson  river,  repaired  to  Albany,  furnished  with 
the  necessary  instructions  to  undertake  the  repairs  of  the  United  States  dikes 
above  and  below  Albany.  Under  his  efficient  supervision  repairs  have  been 
vigorously  pushed  during  the  year. 

Notwithstanding  the  lateness  of  the  season  at  which  work  was  commenced, 
and  the  unusual  number  of  freshets  which  postponed  active  operations  of  this 
seasiin  nearly  to  June,  considerable  progress  has  been  made. 

The  repairs  of  the  dikes  consisted  in  repaving  slopes  with  large  stone  laid  by 
hand,  in  restoring  the  original  cross-section  of  the  dike  by  a  filling  of  stone,  and 
by  repaving  the  surface ;  and  when  the  destruction  of  the  dike  had  gone  too 
far,  in  rebuilding  it,  using  the  construction  known  as  the  half-dike. 

November  9,  1866,  a  full  report  and  estimates  for  the  improvement  of  the 
Hudson  river,  made  as  complete  as  possible  from  information  compiled  from  former 
surveys  and  reports,  was  rendered  to  the  department. 

Under  this  report  a  further  appropriation  of  $305,188  was  granted  by  Congress. 

A  board  of  engineers  was  convened  at  Albany  on  May  14,  1867,  and  the 
system  described  in  the  report  of  November  9  substantially  indorsed. 

A  survey  of  the  river  near  New  Baltimore,  and  also  at  Cuyler's  island,  above 
Albany,  was  made  in  May  and  June,  for  the  express  object  of  locating  correctly 
the  works  of  improvement  required  at  those  localities.  These  surveys  will 
hereafter  form  portions  of  the  general  survey  of  the  river. 

Tide-gauges  have  been  set  at  Troy,  Castleton,  Albany,  and  New  Baltimore, 
and  temporarily,  for  specific  objects,  at  Goeyman's,  Bogart's  island,  and  Cuyler's 
island.  The  extension  of  the  freshet  into  the  month  of  June  has  prevented,  for 
want  of  sufficient  length  of  observation  from  the  cause  above  assigned,  a  report 
of  the  tidal  state  of  the  river  for  the  last  year. 

Current  observatiousi  giving  velocities  of  surface  and  the  set,  have  been  made 

at  Goeyman's,  and  the  results  transmitted,  in  a  sketch  of  Barren  island  and  the 

-^ghborhood,  to  the  department.     The  surveys  and  examinations  described  have 

m  t  sufficiently  advanced  as  yet  to  have  particular  bearing  upon  the  system  of 

'>«iprovement  adopted. 

These  surveys  will  continue  until  all  necessary  information  has  been  obtained. 

Money  HatemenL — Appropriation  of  \.S(yi, — Repairs  of  harbors  on  the  Atlantic 

coast. 

Amount  available  July  1.  1866 $33,000  00 

Expended  during  the  year 24, 123  76 

Balance  available  July  1,  1867 8.  876  24 
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Appropriatum  ofl^%^. — Improving  the  Hudson  river. 

Amount  available  July  1,  1866 (50,000  00 

Expended  dnring  the  year 17,  325  52 

Balance  available  July  1,  1867 32,674  48 

Exami9Uitiont  and  surveys  on  the  Atlantic  coast. 

Applied  to  the  survey  of  the  Hndeon  river : 
Amount  expended  during  the  year S651  91 


• 


Information  supplied  to  conform  to  the  acts  of  Congress  making  appropriatioiLB 
for  this  work : 

1.  Resurvey  has  not  sufficiently  progressed  to  furnish  results. 

2.  There  is  required  to  be  appropriated  to  finish  the  scheme  of  improvement, 
according  to  the  estimate  of  November  9,  1866,  the  sum  of  8474.109  75. 

3.  The  amount  that  can  be  profitably  expended  during  the  next  fiscal  year  ia 
S335,000. 

4.  This  work  is  situated  in  the  fourteenth  collection  district 

5.  The  nearest  port  of  entry  is  Albany,  New  York. 

6.  The  amount  of  revenue  collected  there  for  the  last  fiscal  year  is  $19,974. 

7.  The  amount  of  commerce  and  navigation  to  be  benefited  by  this  work  is 
about  $500,000,000. 

8.  Abstract  of  proposals,  with  names  of  bidders'  sent  herewith. 

9.  Abstract  of  contracts,  with  names  of  contractors  sent  herewith. 

10.  Abstract  of  contracts  for  each  class  of  mateiials  or  labor.     (Included  in 
No.  9.) 

The  works  to  be  finished  this  year  are  the  repairs  of  the  United  States  dikes, 
new  dike  at  Cayler's  island,  and  cutting  away  the  face  of  Mull's  island,  with  a 
probable  total  expenditure  of  $162,960. 

During  the  next  season  the  long  dikes  at  Gastleton,  long  dike  between  Lower 
and  Upper  Patroon's  island,  long  dike  connecting  Bogart's  island  with  Westerloo 
island,  the  dike  from  Base  island  to  eastern  bank  of  river,  and  dredging,  will  be 
the  probable  operations. 

For  these  essential  operations  there  would  be  required  $335,000,  and  deduct- 
ing therefrom  the  balance  of  the  present  appropriations,  there  would  be  left  in 
round  numbers  the  sum  of  $152,000,  which  is  asked  to  be  appropriated  for  the 
fiscal  year  ending  July  1,  1869. 

Respectfully  submitted : 

JOHN  NEWTON, 
Lieut.  Col.  of  Engineers^  and  Bot.  Maj.  Gen,  U.  S.  A. 

Major  General  A.  A.  Humphreys, 

Ch  ief  of  Engineers. 
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ABSTRACT  OP  CONTRACTS  FOR  WORK  AND  MATERIALS  FOR  IMPROVING  HCDS03I 

RIVBR,  NEW  YORK. 

Emory  R.  Seward. — October  17, 1866,  for  4,000  cubic  yards  of  rubble  stone, 
more  or  less,  at  $1  50  per  cubic  yard,  to  be  delivered  on  the  dike. 

R.  Nelson  Gere. — April  25,  1867,  for  laying*  15,000  square  yards,  more  or 
less,  of  fourth  class  building  stone  in  a  slope  wall  on  the  dikes  and  islands  in 
the  Hudson  river,  at  forty  cents  per  square  yard. 

Emory  E,  Seward, — April  26,  1867,  for  3,000  cubic  rards,  more  or  less,  of 
fourth  class  building  stone,  at  $1  75^  per  cubic  yard,  to  be  delivered  on  the 
dikes  and  islands. 

William  Fuller, — April  25,  1867,  for  3,000  cubic  yards,  more  or  less,  of 
fourth  class  building  stone,  at  81  75  per  cubic  yard,  to  be  delivered  on  the 
dikes  and  islands. 

Morgan  Lewis. — April  29,  1867,  for  100,000  feet,  more  or  less,  of  hemlock 
timber,  8  by  12,  at  825  per  thousand  feet,  to  be  delivered  at  the  docks  at 
Albany,  New  York, 

Emory  R,  Seward. — April  29,  1867,  for  delivering  4.000  piles,  more  or  leas, 
each  15  feet  long,  at  12  cents  per  foot,  to  be  delivered  at  the  dikes. 

Simeon  Cunltjf — April  23,  1867,  for  delivering  15,000  pounds  of  wrought 
spikes,  more  or  less,  at  five  and  a  half  cents  per  pound. 

Simeon  Cunliff, — April  23,  1867,  for  delivering  3,000  pounds  of  bolts,  more 
or  less,  with  nuts  and  washers,  at  eight  cents  per  pound. 

Lorenzo  D,  Loomi^. — April  27,  1867,  for  driving  30,000  feet  of  piles,  more 
or  less,  at  the  dikes  and  islands,  at  five  and  a  half  cents  per  foot. 

Emory  R,  Seward. — May  27,  1867,  for  preparing  ana  putting  in  the  timber 
work  on  5,000  running  feet  of  dike,  more  or  less,  at  forty  cents  per  running 
foot  of  dike. 

William  Fuller. — May  4,  1867,  for  8,000  cubic  yards,  more  or  less,  of  rubble 
stone,  at  $1  34  per  cubic  yard,  delivered  on  the  dikes  and  islands. 

I  certify  that  the  foregoing  abstract  is  correct. 

JOHN  NEWTON, 
Lieut.  Col,  of  Engineers,  and  Brevet  Major  General,  U,  S.  A, 


M  1. 

Proceedings  of  a  hoard  of  engineers  convened  in  accordance  with  engineer  order, 
dated  Engineer  Department,  Washington,  May  4,  1867. 

The  board  met  Tuesday,  May  21,  1867,  at  11  o'clock  a.  m.»  in  accordance 
with  the  following  order : 

[Engineer  Order,  | 

Engineer  Dbpartmrnt, 

Washington,  May  14,  1867. 

A  board  of  engineers,  consisting  of  Brevet  Brigadier  Greneral  Hartman  Bache, 
colonel  of  engineers;  Brevet  Brigadier  General  Henry  Brewerton,  colonel  of 
engineers;  Brevet  Major  General  John  Newton,  lieutenant  colonel  of  engineers; 
Brevet  Brigadier  General  H.  L.  Abbot,  major  of  engineers,  will  assemble  at 
Albany,  New  York,  on  Tuesday,  May  21,  1867,  or  as  soon  thereafter  as  practi- 
cable, for  the  consideration  of  the  project  of  improvement  of  Hudson  river,  pro- 
posed by  Brevet  Major  General  Newton,  lieutenant  colonel  of  engineers. 

The  board  will  report  its  views,  embracing  such  modifications  of  the  project 
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of  improvementt  if  anj,  that  it  maj  deem  esBential.  and  inclading  the  proper 
order  of  time  for  the  execation  of  the  various  portiooe  of  the  plans. 

Brevet  Lieutenant  Colonel  John  M.  Wilson,  captain  of  engineers,  will  act  as 
recorder  of  the  board  of  engineers. 

A.  A.  HUMPHREYS, 
Brig,  Cren.  and  Chief  of  Engineers,  Major  General  of  Volunteers. 

All  the  members  of  the  board  and  the  recorder  were  present. 

The  order  assembling  the  board  having  been  read,  at  the  request  of  the  board, 
Brevet  Major  General  John  Newton,  lieutenant  colonel  of  engineers,  read  his 
report  on  the  improvement  of  the  Hudson  river,  and  gave  his  views  upon  the 
sabject. 

At  half  past  two  p.  m.  the  board  adjourned,  to  meet  to-morrow  morning  at 
nine  a.  m.,  on  board  the  steamboat  Seneca,  to  inspect  the  river. 

Wbdnesoav,  May  22,  1867. 

The  board  met  pursuant  to  adjournment  on  steamboat  Seneca;  present,  all 
the  members  and  the  recorder. 

The  board  proceeded  to  inspect  the  Hudson  river  between  Albany  and  New 
Baltimore,  thoroughly  examining  the  dikes  built  by  the  United  States  and  the 
State  of  New  York. 

At  2.30  p.  m.  the  board  adjourned,  to  meet  on  steamer  Seneca  to-morrow  at 
nine  a.  m.,  to  inspect  the  Hudson  river  between  Albany  and  Troy. 

At  three  p.  m.  the  board  met  informally,  and  discussed  the  general  subject  of 
river  improvement  until  quarter  past  five  p.  m. 

Thcrsdav,  May  23,  1867. 

The  board  met  pursuant  to  adjournment  at  nine  a.  m.,  on  steamboat  Seneca ; 
present,  all  the  members  and  the  recorder.  The  board  proceeded  to  examine 
the  condition  of  the  Hudson  river  between  Albany  and  Troy. 

The  board  returned  to  Albany  at  two  p.  m.,  and  at  2.15  p.  m.  assembled  at 
the  engineer  office. 

The  board  then  entered  into  a  general  discussion  of  the  report  of  Major 
General  Newton;  after  which,  on  motion  of  General  H.  L.  Abbot,  the  following 
resolution  was  unanimously  adopted  : 

Resolved,  That  the  board,  after  carefully  considering  the  project  of  Brevet 
Major  General  John  Newton  for  the  improvement  of  the  Hudson  river,  and 
after  a  personal  examination  of  the  river  from  Troy  to  New  Baltimore,  adopt 
that  project,  in  which  are  laid  down  the  following  essential  principles. 

Ist.  A  system  of  longitudinal  dikes,  designed  to  confine  the  current  suffi- 
ciently to  allow  the  ebb  and  flow  of  the  tidal  current  to  keep  the  channel  clear. 
Those  dikes  to  be  gradually  brought  nearer  together  from  New  Baltimore 
towards  Troy,  so  as  to  assist  the  entrance  of  the  flood  current  and  increase  its 
height;  their  height  to  be  kept  approximately  at  the  level  of  the  tidal  high 
water,  so  as  not  to  confine  the  freshets;  the  exact  level,  however,  being  left  to 
be  determined  by  experience  as  the  work  progresses. 

2d.  That  the  dredge  be  used  so  far  as  necessanr  to  open  the  channels  above 
deecribcd,  which  the  current  should  not  be  allowed  to  do  except  very  gradually, 
lest  accumulations  dangerous  to  navigation  be  formed  below. 

3d.  Keeping  as  far  as  practicable  the  side  reservoirs  open  to  the  passage  of 
tidal  currents  by  gaps  at  their  lower  extremities,  in  order  to  increase  the  tidal 
flow. 

4th.  Dumping  all  dredged  materials  in  secure  places,  where  it  cannot  be 
moved  back  into  the  channel  by  the  current. 

^th.  Constructing  the  dikes  of  timber  and  stone  in  a  manner  to  secmre  their 
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permanencj  at  the  mibimnm  cost,  the  details  varying  with  the  locality,  to  be 
left  to  the  discretion  of  the  local  engineer,  hut  to  be  so  designed  as  to  admit  of 
haring  an  increased  height  given  to  the  dikes  if  necessair. 

6th.  To  protect  when  necessary  the  banks  and  islands  against  the  abfading 
action  of  the  currents  by  revetments. 

7th.  That  limits  beyond  which  no  encroachments  npon  the  channel  shoold  be 
made  be  prescribed,  and  that  any  snch  encroachments  be  reported  by  the  engi- 
neer in  charge. 

The  following  resolution  was  then  nnanimously  adopted : 

Resolved,  That  the  plan  of  improvement  proposed  by  General  Newton  in 
his  report,  and  modified  by  him  in  a  paper  herewith  laid  berore  the  board,  (marked 
A,)  be  approved,  with  the  remark  tnat  the  information  collected  is  not  yet  soffi- 
cient  to  prescribe  a  plan  complete  and  thoroughly  digested  in  all  its  details. 

General  Abbot  then  presented  the  following  resolution,  which  was  unanimously 
adopted : 

Retoloed,  That  if  the  amount  appropriated  for  the  improvement  of  the  Hudson 
river  was  sufficient  to  complete  the  entire  system  above  laid  down,  the  work 
should  be  begun  at  New  Baltimore  and  extended  regularly  upward  in  all  essen- 
tial features  towards  Troy. 

The  existing  appropriation  being,  however,  inadequate  for  such  a  purpose, 
the  opinion  of  the  board  is,  that  the  money  should  be  distributed  throughout  the 
entire  distance,  in  such  a  manner  as  to  meet  the  most  pressing  needs  of  naviga- 
tion, beginning  at  the  New  Baltimore  section. 

The  following  resolution  was  then  presented  by  General  Abbot  and  unani- 
mously adopted : 

Whereas  the  report  of  General  Delafield  refers  to  various  accurate  surveys 
of  the  river,  made  in  1819,  1831,  1843,  and  1852,  only  two  of  which  surveys 
are  now  in  the  hands  of  the  engineer  in  charge  and  available  for  the  use  of  the 
board ;  and  whereas  the  earlier  records,  both  maps  and  reports,  are  of  the  fint 
importance  in  studying  the  effects'  of  the  works  of  improvement — 

Iletolved,  that  every  effort  should  be  made  to  secure  the  missing  maps,  and 
that  they  should  all  be  reduced  to  the  same  scale  for  easy  reference,  and  if  pos- 
sible be  represented  on  the  same  sheet  of  paper.  Also,  that  a  full  collection  of 
all  reports  relating  to  the  river  should  be  made  and  carefully  preserved,  and  that 
such  as  only  exist  in  manuscript  should  be  printed. 

There  being  no  further  business  before  the  board,  it  adjourned  sine  die  at 
6.15  p.  m. 

HARTMAN  BACHE, 
Colonel  Engineers,  Brevet  Brigadier  General. 
HENRY  BREWERTON, 
Colonel  and  Brevet  Brigadier  General,  Z7.  S.  A. 

JOHN  NEWTON, 
Lieutenant  Colonel  Engineers,  Brevet  Major  General, 

HENRY  L.  ABBBOT, 
Major  of  Engineers,  Brevet  Brigadier  General. 


A. 

Modification  proposed  hy  Brevet  Major  General  John  Newton  to  the  Board  of 
Engineers,  at  their  session  of  the  twent^'third  instant. 

The  works  of  improvement  in  the  first  section,  at  and  near  New  Baltimore,  as 
laid  down  in  my  report  of  November  9,  1866,  and  now  modified  to  conform  to 
later  information,  are  recommended  as  follows : 

The  existence  of  a  ledge  of  slate  rock  across  the  western  channel,  at  Barren 
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island,  renders  it  impoBsible  without  blasting  to  lead  up  a  mach  greater  qaantitj 
of  flood  tide  through  this  pass,  and  the  filling  up  of  the  re-entering  below  Goej- 
man's  no  longer  possesses  the  importance  once  assigned  to  it — that  of  directing 
the  flood  current  through  the  western  channel. 

The  channel  edge  of  the  filling  above  Goevman's  should  have  such  a  direction 
as  to  throw  the  main  bodj  of  the  ebb  through  the  east  channel ;  and  this 
channel,  to  compensate  for  the  want  of  space,  as  above,  in  the  west  channel,  to 
be  mnch  enlarged  bj  cutting  away  the  face  of  Mull's  island,  for  the  purpose  of 
admitting  a  larger  volume  of  flood,  and  at  the  same  time  of  the  ebb  tide. 

The  widening  of  the  channel  between  Houghtailing  island  and  New  Balti- 
more to  be  made  the  last  in  the  series  of  improvements  in  this  section 

In  the  second  section,  to  remove  the  end  of  the  old  State  dam,  projecting  into 
the  channel  beyond  the  contemplated  dike. 

In  the  third  section,  the  proposed  dike  across  the  mouth  of  Gooper's  Kill, 
which  was  designed  to  counteract  the  apparent  cutting  away  of  the  shore  of 
Papscannee  island,  is  probably  unnecessary,  as  further  information  shows  this 
place  to  be  reinforced  against  such  further  abrasion  by  the  uncovering  of  rock. 

The  principal  works  designed  for  this  river,  whose  general  positicm  can  now 
be  designed,  even  in  the  want  of  much  detailed  information  appropriate  to  the 
case,  may  be  enumerated  as  follows : 

First.  The  widening  of  the  east  channel  at  Barren  island  ;  the  amelioration 
of  the  re-entering  above  Goeyman's  by  a  filling  of  earth,  or  by  a  dike. 

Second.  The  long  dike  between  Thorn's  dock  and  Schermerhorn's  island,  and 
probably  a  short  one  between  Gampbell's  and  Low  island. 

Third.  The  extension  of  the  United  States  dike  from  the  head  of  Bogart's 
island  to  the  head  of  Westerloo  island,  or  even  to  the  wharves  of  Albany. 

Fourth.  The  long  dike  from  upper  to  lower  Patroon's  island,  and  the  short 
dike  from  Base  island  to  the  east  shore. 

These  works  should  be  located  in  their  exact  position,  and  in  other  particulars, 
after  sufficient  information  has  been  obtained  from  observation. 

The  want  of  appropriate  data  for  a  finished  plan  of  river  improvement  has 
been  severely  felt,  and  it  is  proposed  to  supply  this  deficiency  by  proper  obser- 
vations upon  the  silt  and  velocities  of  the  currents,  the  slopes  in  the  tidal  and 
freshet  states^ of  the  river,  the  rises  of  tides  and  freshets,  by  soundings,  by 
borings  in  the  bed  of  the  river,  ice 

Such  observations,  continued  for  a  sufficient  period  of  time  to  constitute  a 
complete  record,  would  not  only  be  of  importance  in  the  execution  of  the  works 
of  improvement  proposed,  but  would  serve  to  suggest  works  of  minor  import- 
ance which  cannot  now  be  certainly  specified,  and  finally  enable  a  comparison 
to  be  made  in  the  fnture  of  this  river  and  others  under  discussion. 

Although  the  improvement  of  a  tidal  river  would  suggest,  as  a  general  rule, 
a  commencement  below,  and  a  gradual  working  up  above,  yet  it  is  suggested 
that  an  uncertainty  or  irregularity  of  future  appropriations  may  render  a  viola- 
tion of  this  rule  expedient  in  the  present  case,  and  a  devotion  of  the  available 
funds  to  the  most  essential  works  in  the  first,  second,  and  fourth  sections. 

JOHN  NEWTON, 
Lieutenant  Colonel  Engineers,  Brevet  Major  Generals 

Member  of  the  Special  Board  of  Engineere, 

A  true  copy : 

JOHN  M.  WILSON, 
Captain  Engineers,  Brevet  Lieut,  Col.  U,  S,  Army 
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APPENDIX  N. 

Unftbd  Statrs  Enoinkbr  Opficb, 

Newport,  R.  f.,  Septembrr  1  i,  1867. 

General:  I  have  the  honor  to  submit  the  following  annual  report  of  pro- 
gress on  the  works  of  river  and  harbor  improvements  and  surveys  in  my  charge 
for  the  year  ending  September  1,  1867: 

IMPROVEMENT  OF  THAMES   RIVER,   CONNECTICUT. 

The  work  on  Thames  river,  thiji  season,  has  consisted  in  dredging  oat  the 
channel  immediately  below  the  city  of  Norwich,  in  the  manner  recommended  bj 
me  in  my  last  annual  report.  Work  was  commenced  on  the  5th  of  Jane  by 
Mr.  E.  A.  Bill,  to  whom  the  contract  for  dredging  was  awarded.  Up  to  the 
first  of  the  present  month  14,820  cubic  yards  of  material  have  been  excavated 
and  removed  from  the  channel.  The  material  excavated  (which  has  up  to  thU 
time  been  principally  sand)  has  been  deposited  on  flats  near  the  shore,  so  that 
there  is  no  danger  of  its  being  moved  in  any  way  to  interfere  with  the  channel. 
I  have  now  three  (3)  dredging  machines  at  work  on  this  river,  and  the  work  u 
progressing  satisfactorily.  I  do  not  propose  to  attempt  to  finish  the  work  the 
present  season,  for  the  reason  that  I  desire  to  observe  the  effect  of  the  ice  and 
spring  freshets  on  the  work  done  this  year.  It  is  possible  that  the  channel  may 
be  varied  by  the  above-mentioned  causes,  and  1  think  it  desirable  to  reserve  a 
portion  of  the  appropriation  until  the  next  season,  in  order  to  remedy  any  injury 
that  iiiay  occur. 

In  answer  to  the  requirements  of  engineer  department  circular  dated  Jane 
]0,  1867,  I  have  to  report  as  follows  : 

First.  Total  amount  available  for  this  work  at  the  commencement 

of  the  present  season  • t83, 074  50 

Amount  expended  under  present  plan  of  operations,  up  to  Sep- 
tember 1,  1867 8,653  41 

Total  amount  available  September  1, 1867 74,  421  09 

Second.  I  consider  that  the  amount  appropriated  ($84,000)  is  sufficient  to 
complete  the  work  of  excavating  the  channel  to  a  depth  of  fourteen  feet  at  high 
water,  and  to  repair  the  piers  which  were  constructed  in  this  river  by  the  gov- 
ernment for  the  purpose  of  contracting  the  channel. 

•    Third.  $74,421  09 ;  tlie  amount  available  for  the  work  on  the  Ist  of  Sep- 
tember, 1867. 

Fourth.  Third  (3d)  collection  district  of  Connecticut. 

Fifth.  New  London,  Connecticut. 

Sixth.  . 

Seventh.  Fully  set  forth  in  my  report  of  November  19,  1866. 

Eighth.  Enclosure  marked  A. 

Ninth.  Enclosure  marked  B. 

IMPROVEMENT   OP   PROVIDENCE   RIVER,  RHODE   ISLAND,  OFF    PAWTOXBT    BAI, 

AND  AT  THE   CROOK. 

The  work  in  this  river  has  consisted  in  raising  and  removing  from  the  channel 
off  Pawtuxet  bar  the  sunken  wreck  of  the  schooner  Mary  Stewart,  and  dredg- 
ing the  channel  at  the  Crook.  This  wreck  was  raised  in  the  month  of  May 
last  by  Mr.  G.  W.  Townsend,  to  whom  the  contract  was  awarded.  The  wreck 
was  moved  entirely  out  of  the  channel  and  placed  in  about  seven  feet  at  lov 
water,  so  as  to  interfere  in  no  respect  with  navigatioiji.  I'he  cost  of  raising  and 
removing  this  wreck  was  $2,000. 
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Tbe  dredging  at  tbe  Crook  has  coneisted  in  deepening  and  widening  the  chan- 
nel at  that  point  Up  to  the  Ist  instant  the  amount  of  material  excavated  and 
removed  is  42,219  cubic  yards.     It  is  principally  mud. 

This  work  will  be  of  great  benefit  to  the  harbor  of  Providence,  as  it  will 
enable  vessels  to  pass  each  other  with  ease,  which  formerly  was  impracticable 
at  low  water  in  many  cases. 

I  submit  no  estimate  of  funds  for  this  improvement,  as  the  work  done  this 
season  will,  I  think,  be  all  that  is  required  iu  the  present  condition  of  the  harbor. 

No  vessels  drawing  over  seven  feet  can  go  up  to  the  wharves  at  low  water. 
Now,  all  vessels  that  reach  the  wharves  have  an  easy  access  to  the  harbor. 

The  city  of  Providence  has  appropriated  money  from  time  to  time  for  deep- 
ening the  channel  above  the  Fox  Point  wharf.  This  part  of  the  river,  on  which 
arc  located  most  of  the  wharves  where  the  principal  commercial  business  of  the 
place  is  transacted,  will  require  constant  dredging  to  accommodate  the  increasing 
trade  of  the  city,  and  all  appropriations  made  by  the  general  government  ought, 
in  my  opinion,  to  be  assisted  by  appropriations  from  the  city  or  State,  and  the 
whole  work  be  placed  under  one  superintendence,  with  a  definite  plan  fixed 
upon  for  the  improvement  of  the  harbor. 

In  answer  to  circular  of  June  10,  1867, 1  report  as  follows : 

First.  Total  amount  of  appropriation $25,  000  00 

Amount  expended  under  present  plan  of  operations 

up  to  1st  September,  1867 : 

Removing  sunken  wreck,  Mary  Stewart $2,  000  00 

Dredging  at  the  Crook 20,  498  94 

Total  expenditures 23,  012  94 

Amount  available  for  this  work,  1st  September,  1867 1,  987  06 

Second.  No  appropriation  recommended  at  present. 
Third.  $1,987  06 — the  amount  available  September  1,  1867. 
Fourth.  Providence  district. 
Fifth.  Providence,  Rhode  Island. 

Sixth.  Gold $164,  097  73 

Currency   11, 272  90 

Total 175,370  63 


Seventh.  The  city  of  Providence  and  the  country  about,  for  which  it  is  the 
shipping  port,  contains  many  large  manufactories  of  almost  eveiy  description. 
The  cotton  mills,  iron  works,  &c ,  are  among  the  largest  in  the  country.  The 
continned  increase  of  the  manufacturing  interest,  and  the  present  rapid  growth 
of  the  city,  indicate  that  all  additional  facilities  afforded  to  the  navigation  of  the 
harbor  will  be  required  to  meet  the  demands  of  commerce.  The  number  of 
vessels  arriving  at  Providence  during  the  past  fiscal  year  was  5,414. 

Eighth.  Enclosures  marked  G. 

Ninth.  Enclosures  marked  D. 

IMPROVBMBNT  OF   PAWTUCKBT   RIVBR,  RHODE   ISLAND. 

The  work  on  this  improvement  has  consisted  in  dredging  the  channel,  so  as 
to  obtain  a  depth  of  six  feet  at  low  water.  This  is  a  tidal  river,  and  it  is  possibh 
that  the  present  work  may  only  have  temporary  results.  The  material  exca- 
vated, so  &r,  is  fine  sand,  and  it  has  been  deposited  on  flats  on  either  side  of  the 
chaimel.  I  am  of  opinion  that  after  the  channel  is  deepened  so  as  to  give  a 
29  w ^Vol.  ii 
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depth  of  BIX  feet  at  low  water,  up  to  the  wharves  of  Pawtncket,  it  will  be  kept 
open  hy  the  constant  passage  of  vessels  which  are  towed  np  and  down  the  river. 
Total  amount  excavated  up  to  September  1,  1867,  12,430  cubic  yards. 

In  answer  to  circular  of  date  June  10,  1867,  I  report  as  follows: 

1.  Total  amount  of  appropriation $17, 000 

Amount  expended  up  to  September  1,  1867,  under  present  plan  of 

operations 4, 409 

Total  amount  available  for  this  work  September  1,  1867  ....     12, 591 


2.  I  think  that  the  present  appropriation  is  sufficient  to  afford  the  depth  of 
water  desired,  and  no  further  appropriation  is  asked  for  at  this  time. 

3.  $L2,591 — the  amount  available  September  1,  1867. 

4.  Providence  district. 

5.  Providence,  R.  I. 

7.  The  city  of  Pawtucket,  like  Providence,  is  a  large  manufacturing  depot 
The  supplies  for  the  factories,  in  the  way  of  building  material,  raw  material, 
fuel,  &c.,  and  their  productions,  give  employment  to  a  great  deal  of  shipping, 
and  with  the  present  depth  of  water  in  the  river  a  large  portion  of  these  sup- 
plies have  to  be  landed  at  Providence  and  carted  to  Pawtncket.  The  number 
of  vessels  arriving  at  Pawtucket  during  the  last  fiscal  year  was  seven  handred. 
This  number  will  be  much  increased  by  the  present  plan  of  improvement  of 
the  river,  as  nearly  all  vessels  engaged  in  this  trade  will  be  able  to  ascend  the 
river  to  the  city. 

8.  Enclosures  marked  6. 

9.  Enclosures  marked  H. 

IMPROVBMRNT  OF   CONNECTICUT  RIVER   RBTWEBN    HARTFORD  AND    ITS  MOUTH. 

The  survey  of  this  river,  with  a  view  to  its  improvement,  was  commenced  on 
the  10th  of  August  by  Theodore  6.  Ellis,  civil  engineer. 

It  is  not  possible  at  this  time  for  me  to  offer  any  accurate  views  as  to  the 
work  required  to  be  done  on  this  river  to  improve  its  navigation.  From  what 
I  have  seen,  however,  I  am  of  the  opinion  that  it  is  only  a  question  of  dred^ng 
the  channel,  and  that  the  result  of  the  survey  will  be  simply  the  determining;  of 
the  amount  of  material  to  be  removed  in  order  to  obtain  the  desired  channel 

The  character  of  the  river  for  twenty  miles  below  the  city  of  Hartford,  where 
the  navigation  is  most  difficult,  is  very  similar  to  that  of  the  Mississippi.  'Qbe 
country  is  alluvial,  and  the  bed  of  the  river  is  constantly  shifting.  It  was 
formerly  attempted  to  improve  the  channel  of  this  river  by  constructing  jettitf 
or  piers,  but  some  of  these  are  now  under  ground,  formed  by  the  changes  in  the 
.river  bed,  while  others  are  directly  in  the  way  of  vessels  navigating  the  river. 
One  probable  part  of  the  plan  of  improving  the  navigation  of  the  Connecticut 
river  will  be  the  removal  of  a  portion  of  these  piers 

At  the  mouth  of  the  river  is  a  bar,  on  which  there  is,  at  low  water,  a  depth  of 
from  four  to  seven  feet,  as  shown  by  the  Coast  Survey  charts.  An  examination 
of  this  bar,  with  a  view  to  its  improvement,  will  be  made. 

The  information  required  by  department^  circular  of  June  10,  18G7,  will  N" 
furnished  with  the  detailed  report  of  the  fmrvcy. 

REMOVAL  OF  MIDDLE  ROCK,  NEW  HAVBN  HARBOR,  COXNBCTICUT. 

The  amount  of  $5,937  25  of  the  i^^propriation  for  the  removal  of  middle 
rock.  New  Haven  harbor,  having  been;  transferred  to  me  by  Captain  Mansfield, 
corps  of  engineers,  brevet  lieutenant  colonel  United  States  army,  it  occurs  to  me 
that  it  would  be  advisable  to  expend  ii,  if  only  as  a  matter  of  experiment 
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The  original  appropriation  for  this  work,  made  in  1852,  (?)  was  $6,000,  and 
of  this  amount  867  75  was  expended  in  attempts  to  remove  the  rock  by  ex- 
ploding charges  of  powder  on  the  surface.  As  far  as  I  can  ascertain,  these 
efforts  were  futile,  owing,  perhaps,  to  the  want  of  sufficient  depth  of  water. 

Being  of  opinion  that  the  true  way  of  removing  this  rock  was  hj  drilling 
holes  and  blasting  in  the  ordinary  way,  I  requested  and  obtained  authority  from 
joa  to  expend  the  balance  of  the  appropriation.  Mr.  G.  W.  Townsend  made 
me  an  offer  to  remove  four  feet  from  the  top  of  the  rock  for  the  sum  of  $5,000, 
or  he  would  work  by  the  day  and  do  what  he  could  with  the  money  available. 
The  department  having  preferred  that  tlie  work  should  be  done  by  days-work, 
I  made  an  agreement  witn  Mr.  Townsend,  by  which  he  was  to  furnish  one  sloop 
and  crew,  diving  apparatus,  divers,  scow,  drilling  machines,  galvanic  battery, 
powder,  and  all  material  for  blasting  rock  under  water,  for  the  sum  of  eighty 
dollars  per  day. 

He  commenced  work  on  the  13th  of  July  and  is  yet  at  work.  On  the  23d 
of  August  I  visited  the  rock  and  found  that  there  was  on  the  rock  fourteen  feet 
at  low  water,  an  increase  in  the  depth  of  five  feet.  Mr.  Townsend  is  of  the 
opinion  that  he  can  take  off  another  foot  with  the  fund  available.  The  work 
has  progressed  much  better  than  I  anticipated,  even  under  the  most  favorable 
circumstances,  and  this  season  has  been  unusually  unfavorable. 

1  estimate  the  amount  required  to  cut  down  this  rock  so  as  to  give  the  depth 
of  water  originally  proposed,  viz :  set^enteen  feet  at  low  water,  at  $30,000. 

In  answer  to  circular  of  June  10,  1867,  I  report  as  follows : 

1.  Amount  available  for  the  work  at  the  commencement  of  the 

present  season $5,  937  25 

Amount  expended  to  September  1,  1867 3,  500  00 

Amount  available  for  the  work  September  1,  1867 2,  437  25 

2  $30,000. 

3.  $2,437  25 — the  amount  available  September  1,  1867. 

4.  New  Haven  district. 

5.  New  Haven. 

BLOCK   ISLAND. 

The  survey  of  this  island,  with  a  view  to  the  construction  of  a  breakwater  to 
form  an  artificial  harbor,  was  commenced  on  the  19th  of  July  last,  and  finished 
on  the  5th  instant.  The  survey  was  made  by  Colonel  G.  W.  Dresser,  formerly 
of  the  fourth  artillery,  and  he  is  now  engaged  in  making  the  necessary  drawings 
to  illustrate  the  results  of  his  examination. 

I  enclose  herewith  his  preliminary  report,  marked  I,  iully  indorsing  the  views 
expressed  by  him.  There  can  be  no  question  but  that  a  harbor  of  refuge  at 
Block  island  would  be  of  great  benefit  to  the  major  part  of  the  commercial 
interests  of  our  Atlantic  coast,  and  in  time  of  war  it  would  be  a  most  conve- 
nient rendezvous  for  naval  vessels  belonging  to  a  squadron  stationed  on  this 
coast. 

Detailed  plans  and  estimates  of  a  breakwater  at  Block  island  will  be  for- 
warded as  soon  as  practicable. 

The  information  required  in  circular  of  June  10,  1867,  will  be  forwarded 
with  detailed  report. 

WESTPORT  HARBOR,  CONxVECTICUT. 

No  work  has  been  done  on  this  improvement  up  to  the  present  time,  except 
a  survey  to  ascertain  as  near  as  possible  the  cost  of  making  the  necessary  im- 
provements. 
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The  amount  appropriated  for  this  work  ($2,('0O)  was  eyidentlj  inadequate  to 
perform  the  work  required,  which  consisted  in,  first,  the  repairs  of  the  break- 
water on  Cedar  Point.  This  will  require  120  cubic  yards  of  stone.  Second. 
Repairs  of  the  walls  of  the  canal  leading  from  the  harbor  to  the  sound,  and  ex- 
cavating the  canal.  This  will  require  619  cubic  yards  of  stone,  and  7,290 
yards  of  excavation  to  obtain  a  depth,  at  low-water,  of  two  feet.  To  obtain  a 
depth  of  four  feet,  at  low  water,  will  require  15,054  cubic  yards  of  excavation. 
Third.  Removal  of  obstructions  in  the  cnannel  of  the  river. 

I  make  the  following  estimate  of  the  cost  of  the  work : 

739  cubic  yards  of  stone  laid  in  walls 17, 390 

15,054  cubic  yards  of  dredging  and  excavating,  at  25  cents  per  yard.       3, 763 
Removal  of  obstructions 1, 000 


12, 163 


The  only  work  that  can  now  be  executed  to  advantage  is  the  rqpair  of  the 
breakwater  on  Cedar  Point  and  the  walls  of  the  canal.  This  work  will  be  ex- 
ecuted this  fall  as  far  as  the  appropriation  will  permit.  The  amount  required 
to  complete  the  work  of  improving  this  harbor,  in  addition  to  the  amount  already 
appropriated,  is  $10,  000 

In  answer  to  circular  of  June  10,  1867, 1  report  as  follows : 


1.  . 

2.  $10,  000. 

3.  $10,  000. 

4.  Faiiffield,  Connecticut,  district. 

5.  Nearest  port  of  entry,  Bridgeport,  Connecticut. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

D.  C.  HOUSTON, 
Major  of  Engineers,  Brevet  Colonel  U.  8.  A. 

Major  General  A.  A.  Humphreys, 

Chief  of  Engineers,  U,  S.  A.,  Washington,  D.  C. 


A. — Abstract  of  proposals  for  improvement  of  Thames  river,  Connecticut,  during 

the  year  ending  August  31,  1867. 

To  dredge  out  the  channel  of  Thames  river  immediately  below  the  city  of  Nor* 
wich,  Connecticut,  to  obtain  a  channel  of  fourteen  feet  at  high  water : 

James  Y.  Smith,  eighty-five  (85)  cents  per  cubic  yard. 
E.  A.  Bill,  forty-five  (45)  cents  per  cubic  yard. 

A.  J.  Hackley,  sixty  thousand  ($60,000)  dollars  to  complete  the  woik. 

D.  0.  HOUSTON, 
Major  of  Engineers,  BrevH  CoUmd  17.  ^.  A. 


B. — Abstract  of  contracts  for  improvement  of  Thames  river,  State  of  Connecticui. 

To  dredge  out  the  channel  of  the  Thames  river,  Connecticut,  immediately  belov 
.  the  city  of  Norwich : 

E.  A.  Bill,  forty-five  (45)  cents  per  cubic  yard. 

D.  0.  HOUSTON, 
Major  of  Engineers,  Brevet  Colonel  U.  S.  A» 
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C. — Abstract  ofproposah/br  improvement  of  Providence  river,  off  Pawtuxet  bar 
and  at  the  Crook,  during  the  year  ending  August  31,.  186 7. 

For  remoying  the  snnkeD  wreck  Mary  Stewart  from  the  channel  of  Providence 
river,  off  Pawtuxet  bar : 

Eben  W.  Eaton,  twenty-fonr  hundred  dollars,  ($2,400.) 
Jacob  Palmer,  twenty- two  hundred  dollars,  ($2,200.) 
George  W.  Townsend,  two  thousand  dollars,  ($2,000.) 

For  dredging  out  the  channel  of  the  Providence  river  at  the  Crook : 

James  Y.  Smith,  one  and  seven-eighths  (1|)  cent  per  cubic  foot. 
Sampson  Wardell,  one  and  one-quarter  ( l|)  of  a  cent  per  cubic  foot. 
Thomas  J.  Hill,  one  and  one-half  (1^)  cent  per  cubic  foot. 

D.  0.  HOUSTON, 
Major  of  Engineers,  Brevet  Colonel  U.  S.  A. 


D. — Abstract  of  contracts  for  improvement  of  Providence  river  ^  o^  Pawtuxet  bat 
and  at  the  Crook,  during  the  year  ending  August  31,  1867. 

Removal  of  sunken  wreck  Mary  Stewart  from  the  channel  of  Providence  river, 
off  Pawtuxet  bar : 

George  W.  Townsend,  two  thousand  dollars  ($2,000.) 

Dredging  the  channel  of  the  Providence  river  at  the  Crook: 

Thomas  J.  Hill,  one  and  one-quarter  (1|)  cent  per  cubic  foot. 

D.  0.  HOUSTON, 
Major  of  Engineers,  Brevet  Colonel  U.  8.  A, 


G. — Abstract  of  proposals  for  improvement  of  Pawtucket  river,  Rhode  Island, 

during  the  year  ending  August  31,  1807. 

For  dredging  out  the  channel  of  the  Pawtucket  river,  Rhode  Island,  between 
the  city  of  Pawtucket  and  the  Red  bridge : 

8.  S.  Wardell,  five  (5)  cents  per  cubic  foot. 

Thomas  J.  Hill,  four  and  one-quarter  (4J)  cents  per  cubic  foot. 

G.  A.  Nichols,  three  (3)  cents  per  cubic  foot. 

(All  the  above  bids  were  rejected.) 
Templeton  and  Payne,  thirty-five  (35)  cents  per  cubic  yard. 
A.  Sickles,  fifty-four  (54)  cents  per  cubic  yard. 
Thomas  J.  Strong,  forty -five  (45)  cents  per  cubic  yard. 
S.  S.  Wardell,  eighty-one  (81)  cents  per  cubic  yard. 
E  R.  Seward,  seventy-five  (75)  cents  per  cubic  yard. 
Charles  A.  Nichols,  seventy-four  (74)  cents  per  cubic  yard. 
Thomas  J.  Hill,  eighty-one  (81)  cents  per  cubic  yard. 

D.  C.  HOUSTON, 
Major  of  Engineers,  Brevet  Colonel  U,  S,  A, 


H. — Abstract  of  contracts  for  improvement  of  Pawtucket  river  during  the  year 

ending  August  31, 1867. 

To  dredge  out  channel  of  the  Pawtucket  river.  State  of  Rhode  Island,  between 
the  city  of  Pawtucket  and  the  Red  bridge,  to  obtain  a  channel  of  six  (6)  feet 
at  low  water  and  seventy-five  (75)  feet  wide  : 

Templeton  and  Payne,  thirty-five  (35)  cents  per  cubic  yard. 

D.  0.  HOUSTON, 
Major  of  Engineers,  Brevet  Colonel  U.  S.  A. 
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I. — Report  of  Colonel  G.  W,  Dreeser. 

Newport,  Rhode  Island, 

September  10,  1867. 

GoLONBL :  I  have  the  honor  to  submit  the  following  as  a  preliminarj  report 
of  the  survey  made  by  roe  '*  with  a  view  to  the  location  of  a  breakwater  which 
shall  form  an  artificial  harbor/'  at  Block  island. 

Pursuant  to  your  instructions  contained  in  letter  to  me,  dated  Engineer  Office, 
Newport,  Rhode  Island,  July  11,  1867,  I  proceeded  to  Block  island,  arriviDg 
there  July  19,  1867.  ^ 

I  was  engaged  until  July  24  in  making  an  examination  of  the  entire  shore  of 
the  ieland,  as  well  as  most  of  the  interior  of  it.  There  is  not  a  ledge  of  rock  to 
be  found  on  the  island  anywhere,  and  no  appearance  of  rock  on  the  shores 
excepting  boulders,  which  have  been  unearthed  by  the  action  of  the  sea  against 
the  land.  These  vary  in  size,  but  are  mostly  small,  and  are  quite  uniformlj 
distributed  around  the  shore,  from  the  eastern,  around  the  southern,  to  the 
western  point  of  the  southern  or  larger  part  of  the  island.  There  are  Bome 
deposited  also  on  the  shore  at  Clay  Head,  on  the  northeastern  point  of  the  island. 
None  of  these  are  available  in  the  construction  of  a  work,  for  two  reasons,  viz: 
First,  they  could  not  be  removed  from  the  positions  they  now  occupy  to  the 
point  required  so  economically  as  stone  could  be  procured  from  quarries  aboaod- 
ingon  the  shores  of  the  neighboring  mainland  even  if  the  quantity  available  on 
the  island  shores  was  sufficient.  Secondly,  they  should  be  left  where  thej  are 
to  protect,  as  far  as  they  will,  the  shores  of  the  island  from  wearing  awa^  bj 
the  action  of  the  sea,  which,  though  very  slight,  should  not  be  disregarded. 

The  surface  of  the  island  is  rolling  land,  with  a  fertile  soil,  and  the  whole  n 
underlaid  with  clay,  which,  in  most  cases,  is  dry  and  tough.  On  the  poatb 
end  of  the  island  the  land  is  high,  and  these  clay  cliffs  stand  almost  vertically 
at  a  height  of  from  75  to  125  feet  above  the  ocean,  at  the  foot  of  which  sand 
and  gravel  beaches  slope  off  gradually  and  uniformly  into  the  sea. 

The  two  points  presenting  themselves  as  fit  ones  for  a  work  to  form  an  arti- 
ficial harbor  were,  first,  a  point  on  the  west  beach  near  the  iSalt  pond,  where  it 
has  been  proposed  to  make  an  opening  through  the  beach  to  form  a  ship  chan- 
nel into  the  pond,  which,  in  that  case,  would  form  a  harbor.  Second,  a  point 
near  Sands's  landing,  at  the  southeast  point  of  the  bay,  on  the  east  side  of  the 
island,  where,  by  constructing  a  breakwater  of  stone,  running  in  a  northerk 
direction,  a  perfect  harbor,  with  smooth  bottom  and  excellent  holding-groaod 
for  anchorage,  could  be  obtained. 

At  the  first  point  careful  surveys  were  made,  and  in  my  final  report  I  wiU 
submit  profiles  of  the  cutting,  estimates  of  the  amount  and  cost  of  excavation 
required,  together  with  a  map  of  the  pond,  with  the  soundings  thereon.  The 
area  of  this  pond  is  about  eight  hundred  acres,  but  at  least  one-third  of  it 
is  shoal  water,  not  exceeding  five  or  six  feet  deep.  The  deepest  water  foand 
was  sixty  feet,  with  several  feet  of  mud  at  the  bottom,  but  the  averfl|;e 
depth  of  that  portion  of  the  pond  which  could  be  available  for  vessels  would 
not  exceed  twenty -five  or  thirty  feet.  The  bottom  is  very  uneven.  The 
pond  is  separated  from  the  sea  on  the  east,  and  the  sound  on  the  west,  ovilf 
by  sandy  beaches,  which  have  probably  been  thrown  up  by  the  action  of  the  sea, 
thus  uniting  in  one  what  probably  was  once  two  distinct  islands.  1  am  told 
that  in  heavy  storms  and  high  tides  in  the  winter,  the  water  rushes  over  the 
east  beach  into  the  pond,  frequently  cutting  off  communication  along  that  shore 
between  the  north  and  south  ends  of  the  island. 

This  ^ondjreezes  up  in  the  winter,  ice  sometimes  forming  from  eighteen 
inches  to  two  feet  thick. 

In  making  a  cut  through  the  west  beach  into  the  pond,  it  would  be  necemrj 
to  excavate  a  channel,  nearly  at  right  angles  to  the  line  of  the  beach,  ia  the 
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Band  for  a  considerable  distance  into  the  sound.  This  would  fill  up  at  once  to 
low-water  mark,  unless  a  work  was  constructed  to  protect  it  and  keep  the  sand 
out ;  and  to  whatever  extent  a  pier  was  built  for  this  purpose,  the  sand  would 
eventually  work  around  the  head  of  it,  and  together  with  the  sand  blown  from 
the  shore,  would  form  a  bar  which  would  constantly  be  shifting  its  position,  as 
the  rise  and  fall  of  the  tide  would  form  a  strong  current  to  and  from  the  pond 
through  the  opening. 

The  present  level  of  the  pond  is  about  three  feet  above  low- water  mark.  The 
average  rise  and  fall  of  the  tide  is  about  three  feet  and  a  quarter.  The  ordi- 
nary spring  tides  are  about  four  and  a  half  feet.  An  opening  at  this  point 
would  be  subject  to  a  heavy  sea  surf  directly  from  the  ocean,  along  the  westerly 
shore  of  the  island,  in  a  southwest  storm,  and  during  a  southeast  or  easterly 
storm,  a  vessel  would  have  a  head  wind  to  beat  through  a  channel  not  over  six 
hundred  and  fifty  feet  wide  into  the  harbor. 

From  the  careful  consideration  of  this  subject,  after  examining  the  point  my- 
self, and  getting  all  the  information  possible  from  the  inhabitants,  I  conclude 
that  any  expenditure  at  this  point  would  fail  to  secure  a  harbor  available  at  all 
timeSf  and  that  a  large  and  constant  annual  outlay  would  be  required  to  keep 
open  any  channel  cut  there. 

With  reference  to  the  second  point — a  work  on  the  eastern  part  of  the  island 
which  would  form  a  protection  to  vessels  anchored  in  the  bay — I  have  made  a 
survey  of  the  shore  of  the  bay  and  procured  the  necessary  information  and  data 
to  make  a  map,  showing  the  depth  of  water,  character  of  the  bottom,  &c.,  of 
the  entire  bay. 

The  point  at  which  I  would  propose  to  locate  the  starting  point  of  a  break- 
water is  on  the  shore  about  five  hundred  feet  east  of  the  present  landing.  The 
bottom  is  smooth  and  hard,  free  from  rocks,  and  the  water  deepens  gradually  to 
six  or  seven  fathoms  at  a  distance  of  half  a  mile  from  the  shore,  and  attains  a 
depth  of  ten  fathoms  at  about  one  mile  from  shore,  in  the  direction  of  Clay  Head. 

The  only  reasonable  limit  to  the  number  of  vessels  that  could  be  safely  shel- 
tered here  is  the  extent  to  which  the  work  is  carried.  There  are  no  obstacles  to 
be  overcome  in  the  construction  of  a  work  here,  other  than  those  which  ordi- 
narily arise  in  works  of  this  kind  upon  a  good  solid  foundation,  where  the  stone 
can  be  placed  by  vessels  anchoring  at  the  line  of  the  work  and  throwing  stone 
overboard  to  make  the  foundation  for  the  sea-wall  on  top  of  them.  The  pro- 
tection to  vessels  would  be  complete  from  all  winds. 

The  demands  of  our  commerce,  and  the  necessities  of  our  navy,  in  defending 
Long  Island  sound  in  case  of  a  foreign  war,  would  be  amply  met  by  a  work  of 
reasonable  extent  and  expense  at  this  point. 

In  my  final  report,  which  I  am  now  preparing,  I  will  submit  plans,  &c.,  of 
the  work,  with  the  maps,  estimates,  &c.,  in  full  detail. 

Every  courtesy  and  facility  was  most  cordially  extended  to  me  by  the  people 
of  the  island  during  my  stay  there.  I  kept  a  record  of  the  tide  taken  once  an 
hour  during  the  day,  and  also  of  the  thermometer  and  the  wind,  taken  three 
times  a  day  during  the  time  I  was  on  the  island,  which  I  shall  submit  in  tabular 
form  with  my  final  report. 

I  am,  colonel,  very  respectfully,  your  obedient  servant, 

GEORGE  W.  DRESSER,  C.  E. 

Colonel  D.  C.  HoustOiN, 

United  State*  Engineers,  Newport,  R,  J, 
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APPENDIX  O. 

■ 

New  Bedford,  Mass.,  Jum  7, 1866. 

General  :  I  have  the  honor  to  report  that,  in  ohedience  to  the  instructioDs 
of  the  department  dated  the  19th  ultimo,  I  visited  Duxburj  and  the  neighboring 
beach,  and  conferred  with  Mr.  G.  B.  Weston.  I  beg  to  submit  the  following 
remarks  on  the  object  of  the  instructions  of  the  department: 

Duxburj  baj  and  harbor  are  separated  from  tne  Atlantic  ocean  by  a  long. 
narrow  beach  extending  for  five  or  six  miles  from  the  mainland,  in  a  southea.«t- 
erly  direction,  to  a  headland  called  the  Gurnet,  thence  westerly  a  mile  or  mote 
to  another  high  point  known  as  Saquiah  head.  The  beach,  throughout  mo^t 
of  its  length,  is  about  seventy-five  yards  in  width,  and  rises  to  a  general  level 
of  about  ten  feet  above  ordinary  high  tides.  In  many  places  depressions  of 
several  feet  occur,  through  which  it  is  said  the  sea  is  liable  to  flow  on  the  occa- 
sion of  a  spring  tide  accompanied  by  the  prevalent  easterly  wind. 

On  the  Gurnet  there  is  a  field-work,  and  on  Saquish  head  another,  both  built 
during  the  war,  which  constitute  the  defences  of  Plymouth  as  well  as  Daxborj 
harbor.  Mr.  Weston  represents  that  these  points  are  at  times,  for  a  couple  of 
months  in  the  winter,  inaccessible  by  water,  the  beach  being  the  only  commnni- 
cation.  In  this  statement,  to  my  mind,  lies  the  main  argument  that  can  be 
urged  with  any  force  in  favor  of  the  proposed  repair.  As  the  harbor  appeared 
to  me,  and  from  the  best  information  I  could  gain,  it  is  of  little  value,  on  account 
of  the  flats  which  occupy  almost  all  its  extent.  I  have  not  seen  a  chart  of  the 
harbor,  and  have  been  compelled  to  form  my  opinion  from  a  cursory  examination, 
but  I  would  respectfully  refer  to  the  Coast  Survey  report  for  the  depth  of  water, 
&c.    There  is  no  commerce,  and  even  the  fishing  smacks  have  sought  other  ports. 

About  thirty  years  ago  an  appropriation  of  $5,000  was  expended  upon  this 
beach,  under  tlie  direction  of  Colonel  Totten,  in  planting  two  rows  of  staked, 
three  or  four  feet  apart,  and  filling  the  enclosed  space  with  brush  and  seaweed^ 
which  served  to  collect  and  retain  the  sand,  upon  which  beach  grass  was  set  out. 
The  grass  gave  cohesion  to  the  mass,  and  held  it  in  place  long  after  the  wood- 
work had  disappeared  This  simple  measure  seems  to  have  served  a  good  pnr^ 
pose,  and  if  it  be  decided  to  repair  the  beach  now,  I  would  recommend  this  as 
the  most  economical  means. 

The  aggregate  in  length  of  the  breaches  or  depressions  is  supposed  to  be  about 
two  miles,  and  will  require  about  84,000.  The  estimate  as  to  the  length  is  that 
of  Mr.  Weston  rather  than  my  own,  as  the  stormy  weather  prevented  me  from 
ascertaining  the  fact  for  myself.  I  was  the  less  inclinecl  to  spend  much  time  in 
measurements,  as  the  whole  project  struck  me  as  one  I  could  not  recommend. 
I  am,  very  respectfully,  your  obedient  servant, 

G.  H.  MENDELL, 
Major  Engineers,  Brevet  Colonel  U.  S»  A. 

Brevet  Maj.  Gen.  Richard  Delapield, 

Chief  Engineer  V.  S.  A.,  Washington,  D,  C. 


New  Bedford,  Mass.,  October  14, 1867. 

General  :  In  accordance  with  instructions  of  the  7th  instant,  I  have  visited 
Dnxbury  beach,  Massachusetts,  and  would  respectfully  submit  the  folloriug 
report : 

The  harbor  of  Dnxbury  at  time  of  high  water  is  very  large,  but  so  shallow 
that  when  the  tide  is  out  it  consists  only  of  a  few  narrow  winding  channela  and 
a  vast  extent  of  marshy  flats.  It  seems  to  be  used  only  as  a  resort  for  a  fev 
fishing  vessels  or  occasional  coasters  with  articles  for  local  consumption. 
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This  harbor  is  separated  from  tbe  oater  sea  by  a  narrow  beach  rising  ten  to 
twelve  feet  above  tbe  level  of  high  water,  and  about  six  miles  long.  A  further 
description  of  this  beach  is  given  in  the  report  of  Colonel  Mendell  on  this  subject, 
to  which  I  would  respectfully  refer.  Several  depressions  occur  in  the  crest  of 
this  beach,  of  an  aggregate  length  of  about  1,500  feet.  These,  save  500  feet, 
require  but  slight  repairs  to  prevent  the  water  from  breaking  over.  The  re- 
maining parts  would  require  a  substantial  work. 

From  observing  the  cost  of  repairs  on  the  adjacent  and  similar  beach  at 
Plymouth,  I  make  the  following  esiimate,  viz : 

500  feet,  at  84  per  foot $2,  000 

1,000  feet,  at  $2  per  foot ^ 2,  000 

Total  for  completing  the  repairs 4,  000 


In  case  it  be  decided  to  make  these  repairs,  I  would  recommend  a  similar 
means  to  that  used  many  years  ago,  viz :  two  rows  of  stakes,  with  the  space 
between  filed  with  seaweed.  Parts  of  this  old  work  still  remain,  and  in  some 
places  still  serve  a  good  purpose  in  protecting  the  sand  from  translation  by  the 
wind.  Tbe  more  exposed  positions  would  require  a  substantial  work,  for  which 
a  triangular  frame  similar  to  that  used  at  Plymouth  would  be  well  adapted. 

I  fully  concur  with  Colonel  Mendell  in  feeling  that  neither  the  value  of  the 
harbor  nor  the  present  danger  of  injury  to  the  beach  are  sufficient  to  justify  a 
recommendation  in  its  favor. 

Very  respectfully,  your  obedient  servant, 

JARED  A.  SMITH, 
Brevet  Major  U.  S.  A.,  Captain  of  Engineers , 
Brevet  Maj.  Gen.  A.  A.  Humphrbvs, 

Chief  of  Engineer^f  U,  S.  A.,  Washington^  D,  C. 


APPENDIX  P. 

Boston,  Mass.,  September  5,  1867. 

Grnbral  :  In  accordance  with  your  circular  of  June  10,  No.  11,  I  have  the 
honor  to  make  the  following  report  in  relation  to  the  works  carried  on  during  the 
past  year  for  the  "  preservation  of  Provincetown  harbor,  Massachusetts.'' 

Ajb  more  fully  stated  in  my  report  of  last  year,  this  work  at  the  commence- 
ment of  the  previous  year  was  under  the  charge  of  the  late  Colonel  J.  D.  Gra- 
ham,  corps  of  engineers,  who,  in  November,  1866,  had  made  a  report  and 
estimate  for  the  works  at  that  harbor. 

In  March,  1867,  a  further  examination,  report,  and  estimate  was  ordered  by 
the  engineer  department  to  be  made  by  Major  Blunt  and  myself,  which  was 
completed  in  April  and  at  once  approved  by  the  departmenty  and  the  estimate 
($8,000)  was  called  for  and  received  in  July,  1866. 

This  report  of  April,  1866,  proposed  that  some  repairs  should  be  made  to  the 
old  bulkhead  at  Long  Point,  next  the  light-house,  and  an  additional  work  of 
about  the  same  size  and  character  with  that  should  be  placed  in  front  of  the  site  of 
the  farther  or  upper  battery,  about  from  twelve  hundred  to  sixteen  hundred  feet 
froni  the  light-house.  Also,  a  similar  work  on  Beach  Point,  east  of  Province- 
town,  from  one-fourth  to  one-half  mile  southeast  of  the  inlet  or  bridee.  Also, 
(in  which  it  agreed  with  Colonel  Graham's  report,)  the  planting  of  a  brush  and 
beach  grass  protection  at  three  specified  points  on  the  seaward  side  of  the 
sand  ridge,  at  the  east  of  East  Harbor  Meadow,  to  secure  those  positions  from 
any  possible  inroads  of  the  ocean  upon  the  main  harbor  through  east  harbor  and 
its  lowlands. 
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The  work  was  just  commenced  n  Jane,  1866,  at  Beach  Point,  and  was  Timor- 
ously pushed  on  all  the  positions  ahove  referred  to  in  the  next  month,  July, 
the  first  of  the  fiscal  year,  now  reported  upon,  and  hy  the  month  of  September 
about  ten  acres  of  beach  grass,  with  interlacing  fences  of  brash,  &c.,  had  been 
planted  at  the  points  on  the  sand  ridge  referred  to  east  of  East  Harbor  Mendows, 
giving  a  satisfactory  protection,  and  all  that  thus  far  appears  to  be  needed  to 
this  position. 

At  Long  Point,  in  front  of  the  upper  battery,  a  bulkhead  about  seven  ban- 
dred  feet  long  was  constructed,  with  three  jetties,  each  projecting  about  sixty 
to  seventy  feet,  and  four  brace  jettces,  of  about  twenty-eight  to  thirty-two  feet, 
placed  intermediately  with  the  longer  jettees.  A  large  space  in  the  rear  of  central 
position  of  this  bulkhead,  where  the  sea  had  made  in  towards  the  battery,  wa^ 
filled  in  with  sand,  and  for  some  thirty  to  forty  feet  in  width,  in  rear  as  well  a^ 
at  the  extremities  in  front,  it  was  planted  with  beach  grass,  while  belts  of  beach 
grass  were  planted  in  different  directions  in  the  peninsula,  opposite  and  near 
this  work,  so  as  to  secure  the  drifting  sand  and  prevent  currents  of  water,  &e. 
This  bulkhead,  of  the  character  of  those  previously  used  with  success  in  that 
locality,  consists  simply  of  a  two-inch  plank  fence  from  five  to  say  seven  feet  high, 
with  batten  of  one-fourth  to  one-fifth,  with  posts  four  feet  apart  and  six  to  eight 
inches  across,  set  three  to  five  feet  in  the  sand  and  secured  to  the  rear  by  one  or 
two  braces  ten  to  twenty  feet  long  dove-tailed  to  the  posts  and  held  at  the  lower 
or  inner  end  by  pickets  or  short  cross-ties,  the  earth  being  filled  in  rear  to  near 
the  top  of  the  fence  and  planted  with  beach  grass  ro^ts  eighteen  to  twenty-four 
inches  apart.  The  front  of  the  bulkbeld  is  protected  hy  jettees,  which  al^ 
secure  and  raise  the  sand  on  the  outside.  The  best  form  as  thus  far  found,  and 
as  used  in  the  bulkhead  at  this  battery,  are  placed  at  intervals  of  eighty  to  one 
hundred  feet,  projecting  outward  from  fifty  to  sixty  feet,  two  to  three  feet  high 
at  the  outer  end,  and  four  to  five  feet  high,  or  two  or  three  feet  lower  than  the  top 
at  the  bulkhead,  built  of  posts  at  the  bulkhead,  as  far  in  the  ground  as  out,  and 
planked  on  both  sides  ana  at  top ;  and  these,  with  intermediate  or  brace  jtittet*^, 
(every  twenty-five  to  forty  feet,)  to  be  of  an  oblique  bracing  timber  tweiity-fi« 
to  thirty  feet  long,  running  from  near  the  top  of  the  bulkhead  to  the  surface  ont<$ide 
and  supported  by  posts  planked  on  both  sides  like  the  other  jettees,  constitute  the 
best  protection  of  a  simple  and  inexpensive  character  as  thus  far  used  for  these 
localities  ;  and  the  bulkhead  erected  in  front  of  this  upper  battery  has  thus  far 
stood  perfectly  well,  answering  all  the  purposes  expected  of  it  in  securing  the 
beach  in  rpar  and  in  causing  a  considerable  accumulation  of  sand  in  front. 

I  would  report  in  relation  to  the  bulkhead  next  to  the  Long  Point  Hgbt-hooK. 
erected  by  Colonel  Blunt  in  1853,  to  which  some  repairs  were  given  by  myseli 
in  1857.  and  which  is  of  the  same  general  character  with  that  above  described, 
for  the  last  twelve  or  fourteen  years  had  answered  most  effectively  the  objects 
intended,  to  preserve  and  widen  the  narrow  strip  of  sand  beach,  with  its  planted 
beach  grass,  which  connects  the  site  of  the  light-house  with  the  broader  parts  of 
peninsula  of  Long  Point.     Some  slight  repairs  and  modifications,  all  that  were 
deemed  necessary,  were  given  to  this  position  last  season,  and  it  was  left  in  it^ 
usual  good  condition  at  the  approach  of  winter.     I  regret  to  state,  howcFer,  that 
during  the  month  of  January  last  a  violent  storm  raged  there  which  very  singu- 
larly did  not  injure  the  new  work,  first  described  as  erected  last  year  and  almtet 
similarly  situated,  and  within  a  half  mile  of  that  next  to  the  light-honsc  at  I^ng 
Point,  yet  it  almost  completely  destroyed  this  latter  work,  carrying  away  \^ 
portions  of  the  bulkhead  and  the  jettees  for  the  most  part,  and  sweeping  oat 
large  portions  of  the  sand  that  had  accumulated  between  the  jetties  and  been 
placed  in  rear  of  the  bulkhead,  and  it  reduced  the  width  of  the  isthmus  there 
in  some  parts  to  some  thirty  feet  only,  which  has  fortunately  still  remained  m- 
broken,  being  protected  mainly  by  the  beach  grass  still  in  position  there.   ^^ 
repairs,  however,  have  as  yet  been  made  there  daring  this  present  year, ««  a 
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board  of  engineer  officers  had  been  asked  for  to  consider  the  best  protection 
advisable  for  the  future  for  this  and  other  positions  where  the  bulkhead  had 
been  injured  in  this  harbor. 

This  board  of  officers,  consisting  of  Generals  Bache,  Foster,  and  myself,  con- 
vened there  as  ordered  about  the  close  of  J  une,  and,  substantially  indorsing  the  for- 
mer action  of  the  engineer  board  and  officers  in  relation  to  the  works,  it  recommended 
the  re-erection  of  a  bulkhead  essentially  similar  to  that  just  destroyed,  and  the 
continuance  or  prolongation  in  ^nt  of  it  of  a  breakwater  or  riprap  of  large 
rough  stone,  which  at  just  below  the  level  of  half  tide  has  remained  very  per- 
manently in  position  and  appeared  to  give  very  effective  protection  to  that  pier 
for  the  past  twenty  years  or  more. 

In  accordance  with  the  recommendation  of  this  board  and  the  law  of  Congress 
of  1866,  making  the  special  appropriation  for  this  harbor,  proposals  were  called 
for  and  a  contract  has  been  made  within  the  past  month  for  the  construction  of 
this  work  and  the  extension  of  this  breakwater,  for  which  the  preparations  are 
now  being  made  so  as  to  complete  them  during  the  present  season  and  before  the 
close  of  November. 

The  position,  however,  not  where  in  my  opinion  the  main  injury  is  likely  to 
occur,  which  is  at  Long  Point,  but  to  which  the  principal  complaints  of  some  of 
the  citizens  have  been  directed,  and  where  the  main  cfifficulties  have  as  yet  oc- 
curred, are  at  Beach  Point  and  the  inlet  of  East  Harbor.  The  principal  por- 
tion of  the  sum  of  S43,000,  estimated  for  by  Colonel  Graham,  or  over  $38,000, 
was  proposed  to  close  this  inlet  by  a  loaded  crib-work,  this  opening  being  nearly 
900  feet  in  width  at  the  end  of  Beach  Point, 

This  peninsula  of  Beach  Point  is  of  great  value  to  the  people  of  the  vicinity 
as  a  means  of  communication  with  the  main  portion  of  Cape  Cod,  and  the  closure 
of  this  inlet  would  undoubtedly  be  very  desirable  for  this  purpose,  either  for  the 
present  common  road  or  for  any  projected  railway.  But  the  necessity  for  this 
closing  of  this  inlet  as  a  means  of  protecting  or  preserving  the  harbor  was  not 
apparent  to  the  first  board  of  engineers,  as  shown  in  our  report  of  April  28, 1866, 
nor  does  it  appear  at  present  expedient,  as  stated  in  the  report  of  the  second 
board  ordered  June  6,  1867,  especially  in  view  of  the  fact  that  this  inlet,  by  the 
testimony  given  to  us,  had  narrowed  by  some  3,000  feet  within  the  memory  of 
old  residents  who  accompanied  us  there,  and  latterly  at  an  accelerated  rate,  and 
the  water  way  at  the  opening  in  April,  1866,  did  not  show  a  depth  generally  of 
more  than  twenty-five  to  thirty  inches  at  low  water  for  hundreds  of  feet  on  either 
side  of  the  bridge ;  yet  as  there  was  at  that  time  a  deep  hole  within  or  above  the 
bridge,  and  the  peninsula  about  one-third  of  a  mile  southeast  was  worn  by  the 
sea  to  a  narrow  ridge  of  some  twenty  to  thirty  feet,  the  possibility  of  this  part 
being  broken  through  and  the  present  point  being  left  as  an  island  by  which  a 
current  might  be  established  through  that  deep  hole  to  the  bridge,  that  possibly 
could  thus  force  the  sand  out  to  the  harbor,  induced  Major  Blunt  and  myself  to 
recommend  a  bulkhead  protection  at  this  point  of  the  Beach  Point  peninsula, 
one-third  of  a  mile  from  the  bridge. 

This  recommendation  was  approved  and  carried  out,  and  during  the  last  half 
of  1866  a  bulkhead  was  constructed  at  this  point  much  stronger  than  either  of 
those  at  Long  Point,  though  generally  of  the  same  character.  It  was  about 
1,250  feet  long,  curved  or  indented  inward,  or  concave  to  the  sea,  some  300  feet 
from  a  right  line — about  half  the  curvature  of  the  shore— that  this  roadway 
ridge  at  the  indentation  might  be  widened  and  strengthened.  This  bulkhead 
had  four  jettees,.  each  projecting  from  45  to  60  feet,  and  fourteen  &rac«  jettees  of 
25  to  35  feet,  and  the  earth  in  rear  was  filled  up  to  nearly  its  full  height  with 
sand  and  planted  with  beach  grass,  its  object  being  to  secure  this  narrow  ridge 
and  to  increase  its  width  by  retaining  the  sand  drifting  towards  it  from  the  south. 
I  regret  to  say,  however,  that  when  this  work  was  about  half  completed,  and 
again  when  it  was  just  on  the  point  of  being  finished  very  satisfactorily,  a  sue- 


460         REPORT  OF  THE  SECRETARY  OF  WAR. 

cessioD  of  galea  of  unasual  violence  from  the  southwest  ocearred  there,  and  ak 
each  time  thej  injured  the  then  unfinished  work  to  a  very  great  extent,  and  the 
labor  was  continued  at  intervals  actually  till  the  close  of  December  in  the  at- 
tempt to  secure  as  much  as  possible  of  the  work — to  preserve  the  ridge  daring 
the  winter  months — at  which  time,  as  by  the  report  of  my  assistant.  Lieutenant 
Lockwood,  about  two-thirds  of  the  work  executed  remained  in  tolerable  condi- 
tion to  afford  protection  to  this  ridge,  and  without  much  greater  injury  it  bo  re- 
mained until  tne  visit  of  the  last  board  of  engineers  in  June  last. 

My  opinion  then  expressed  to  this  board  is  still  my  conviction,  that  I  could 
not  rely  upon  it  that  any  similar  structure  would  be  strong  enough  to  insure  a 
protection  to  the  peninsula  in  that  position,  and  that  how  valuable  soever  this 
might  be  as  a  roadway  to  the  inhabitants,  I  did  not  think  that  the  expensire 
works  that  alone  could  be  relied  upon  to  resist  the  waves  there  were  either  called 
for  or  justified  by  any  possible  danger  to  the  harbor  from  injuries  to  the  shore 
line,  and  though  the  report  of  this  board,  which  was  approved,  favored  further 
construction  of  this  less  expensive  character  here,  I  was  quite  g^tified  to  be 
able  to  report,  as  on  August  5,  that  at  my  visit  about  the  first  of  that  monUi 
I  found  very  great  and  advantageous  changes,  strongly  sustaining  the  position  1 
had  held.  I  found  within  the  numth  a  very  great  change  towards  the  dosing  of 
the  inlet,  the  "deep  hole"  of  last  year  filled  up,  and  a  bar  across  it  at  low  water, 
and  for  acres  above  and  to  within  about  100  yards  of  the  bridge,  where  there 
had  been  two  to  three  feet  water  at  low  water  in  April,  1866,  there  was  a  bank 
of  sand  two  feet  out  of  water,  leaving  a  width  of  water-way  less  than  100  feet, 
where  it  had  been  800  to  1,000  in  April,  1866,  and  at  the  bulkhead  a  still  more 
extraordinary  change  for  the  better  was  found ;  for  though  tho  sand  had  pre- 
viously made  for  some  100  to  200  feet  along  its  southeast  part,  it  had  within  the 
month  or  two  previous  extended  along  nearly  the  whole  of  the  about  800  feet 
remaining,  filling  up  in  rear  to  high-tide  lines  and  filling  up  to  the  level  of  all 
the  jettees,  even  burying  some  out  of  sight,  and  in  fact  accomplishing  most  com- 

Sletely  the  very  purpose  and  every  purpose  which  was  expected  from  its  con- 
ition  originally. 

Now,  though  of  course  I  cannot  feel  any  positive  surety  of  the  coutinnanoe 
of  this  recent  increment  upon  this  treacherous  sandy  shore,  yet  as  00  much  u 
recently  accomplished  of  what  had  been  most  to  be  desired  from  the  filling  of 
that  deep  hole,  and  from  the  new  bank  at  the  inlet,  I  now  can  have  no  fear  of 
any  island  or  island  eddies  being  formed  from  the  inlet  to  injure  ihe  harbor,  and 
I  can  anticipate  no  damage  more  than  perhaps  a  temporary  injury  to  the  rood* 
way,  and  I  must  feel  assured  that  no  expensive  structures  of  timber  or  stone 
can  be  required  here,  while  with  the  belief  that  the  dangers  of  last  year  are  be- 
ing rapidly  repaired  by  natural  causes,  I  have  the  hope  even  that  this  slight 
bulkhead  will  not  need  to  be  replaced,  though  I  have  provided  for  such  work  in 
the  contract  just  completed  for  ihe  Long  Point  bulkhead,  should  I  find  it  nece»* 
sary  and  give  notice  within  one  month  from  the  date  of  that  contract,  which  I 
trust  will  meet  the  approval  of  the  department. 

The  funds  on  hand  and  in  the  treasury,  it  is  expected,  will  be  ample  for  all 
expected  expenditures  according  to  the  report  of  the  board  of  engineers  for  the 
present  year,  and  for  the  ensuing  fiscal  year  ending  June  30,  1869. 

In  recapitulation  I  would  state  that  the  works  for  the  protection  of  Province- 
town  harbor  during  the  fiscal  year  are  as  follows  :  a  new  plank  fence  balkhead 
about  700  feet  long,  with  the  necessary  jettees,  has  been  constructed  for  the  pro- 
tection of  the  shore  and  battery  about  one-third  of  a  mile  southwest  ftt>m  Long 
Point  light,  the  extreme  point  of  the  Oape,  to  which  this  work  has  given  fall 
security  thus  far,  and  during  the  autumn  of  1866  the  old  bulkhead  adjacent  to 
the  light  was  repaired,  though  it  was,  to  a  great  extent,  destroyed  by  the  stomu 
of  the  past  winter.     For  the  restoration  of  the  bulkhead,  however,  to. the  extent 
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of  600  to  700  feet,  and  for  a  rongh  stone  breakwater,  a  contrrct  has  been  made, 
bj  whicb  it  is  expected  to  be  completed  during  the  present  autumn. 

At  the  outer  sea  beach,  east  of  East  harbor,  the  necessary  brush  "  catch- 
sands'*  and  beach  grass  have  been  planted  to  give  all  the  present  security  desirable 
there,  the  spaces  thus  planted  comprising  about  ten  acres. 

At  Beach  Point  peninsula,  at  one-third  mile  from  the  bridge,  a  plank-fence 
bulkhead  was  constructed,  about  1,250  feet  long,  with  the  necessary  jettees,  in 
the  autumn  of  1866,  and  this,  though  seriously  injured  by  the  autumnal  gales 
and  by  the  storms  of  winter,  has  yet  for  the  most  part  remained  in  position ; 
and  though  at  the  first  it  gave  some  protection  and  an  increase  to  the  sand -bank 
in  front  of  its  eastern  end  for  perhaps  100  to  150  feet  only,  I  now  am  able  to 
report  that,  just  after  the  close  of  the  fiscal  year,  the  two- third  portion  of  this 
bulkhead  remaining  was  giving  most  efficient  protection — all  that  had  ever  been 
hoped  from  it — to  the  shore  of  this  peninsula,  having  carried  large  deposits  of 
sand,  iu  front  as  well  as  in  its  rear,  of  the  work,  while  the  contract  made  for 
the  Long  Point  bulkhead  provides  for  the  extension  or  repairs  of  this,  if  it 
shall  prove  necessary,  of  which  necessity  much  doubt  still  exists.  And  the 
inlet  of  East  harbor,  at  the  extremity  of  Beach  Point,  the  closure  of  which  is 
desirable,  I  am  able  to  report  has  during  the  past  year,  by  natural  causes  alone, 
filled  up  to  a  very  great  extent,  so  as  to  give  the  expectation  that  but  little,  if 
any,  expenditure  will  be  required  for  closing  the  same  by  artificial  means. 

AJthough  no  expenditures  have  been  made  under  either  of  the  laws  referred 
to  in  Circular  No.  12,  I  append  the  information  required  as  to  the  items  Nos.  4, 
5j  6,  7  of  this  circular,  as  reported  upon  in  the  accompanying  paper  A,  from 
information  derived  principally  from  the  collector's  office  in  this  city.  And  as 
to  proposals  and  contracts,  I  would  remark  that  an  advertisement  was  issued  in 
October,  1866,  inviting  offers  for  contract,  to  which  no  response  or  bid  was 
offered  within  the  time  required,  and  no  contract  was  made  during  the  fiscal 
year  ending  June  30,  1867. 

Tlie  funds  available,  expended,  and  on  hand,  are  as  follows : 
Furnished  for  use  of  this  work  from  the  appropriation  for  harbors 

on  the  Atlantic  coast  from  July  to  December,  1866 $15,  000  00 

From  appropriation  for  "preservation  of  Provincetown  harbor," 

made  in  1866 3,  000  00 

18,000  00 
Expended  during  the  fiscal  year 11, 292  05 

6,707  95 


On  hand  July  1, 1867,  of  funds  from  appropriation  for  harbors  on 

the  Atlantic  coast $3,  707  95 

On  hand  July  1,  1867,  of  funds  from  appropriation  for  preserva- 
tion of  Provincetown  harbor 3,  000  00 

6,  707  95 
In  treasury  of  the  United  States  undrawn,  from  the  appropriation 

for  preservation  of  Provincetown  harbor 40,  068  44 

Total  available 46,  776  39 


And  no  further  appropriation  is  deemed  requisite  at  present. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

H.  W.  BENHAM, 
Colonel  of  Engineers,  Brevet  Major  General, 
Major  Qeneral  A.  A.  Humphreys, 

Chi^  of  Engineers, 
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Boston,  Massachusetts,  April  12, 1867. 

General:  I  have  the  honor  to  forward  herewith,  as  useful  for  the  files  of 
the  department,  a  sketch  of  Gape  God  harbor,  with  enlarged  plots  of  Long 
Point  aud  Beach  Puint,  with  the  plans  of  the  bulkheads  at  these  poeitions. 
The  bulkhead  nearest  the  light-house  at  Long  Point  was  constructed  by  Oolooel 
Blunt  some  fifteen  jears  ago,  and  stood  very  well  up  to  this  past  winter,  having 
received  some  repairs,  under  my  direction,  last  summer.  During  this  past  sea- 
son, however,  serious  damage  is  reported  to  it;  and  when  the  good  working 
season  shall  have  fairly  come  1  propose  to  make  these  repairs,  applying  for  the 

Surpose  what,  I  think,  will  be  useful  in  that  position — the  continuous  longitn- 
inal  box,  filled  with  sand,  in  addition  to,  and  in  rear  of,  the  bulkhead. 

The  bulkhead  farthest  from  the  light-house  at  Long  Puint,  in  front  of  the 
five-gun  battery,  was  constructed  last  summer,  and  is  reported  to  be  in  essen- 
tially good  condition  and  uninjured. 

As  to  the  bulkhead  at  Beach  Point,  in  front  of  East  harbor,  the  plan  of  which 
as  left  at  the  close  of  work  in  December  is  also  shown,  I  would  state  that,  as 
previously  reported,  many  injuries  occurred  to  it  repeatedly  in  the  course  of 
construction,  so  that,  after  several  repairs,  it  was  left,  as  shown,  somewhat  irrega- 
lar  in  plan  upon  the  31st  of  December,  1866.  By  the  report  of  the  watcbmtn 
in  charge,  the  bulkhead  as  left  at  that  time  has  not  changed  essentially  for  the 
worse  up  to  this  date,  although,  from  his  report,  I  have  some  reason  to  fear  it  has 
suffered  as  much  from  the  depredations  of  the  people  near  as  from  the  sea, 
"  three  boats,  loaded "  with  the,  perhaps,  broken  materials,  being  reported  as 
**seen  at  one  time  leaving  this  work." 

Upon  the  13th  of  February  I  suggested  to  the  department  that,  in  the  pro- 
posed visit  of  the  board  of  engineers  to  select  a  site  to  be  surveyed  for  the 
principal  military  work  al  Provincetown,  we  should  be  authorized  to  examine  this 
position,  (if  not  that  at  Long  Point  also,  with  the  same  object,)  that  the  vieirs 
of  these  additional  officers  might  be  had  as  to  the  expediency  of  any  works  of 
much  greater  expense  for  this  position.  I  refer  to  this  again,  as  a  further  reflec- 
tion makes  me  doubt — in  which  doubt  Golonel  Blunt  states  that  he  coincides 
with  me — whether  any  great  danger  to  the  main  harbor  can  possibly  be  antici- 
pated from  even  the  breaking  through  of  this  neck  or  tongue  of  land  into  East 
harbor  that  would  justify  any  great  or  extraordinary  expenditure  for  its  farther 
protection. 

Undoubtedly  the  greatest  value  of  this  tongue  of  land  now  is  from  its  giving 
the  best — I  might  say  the  only  tolerable — ^means  of  communication  between 
Provincetown  and  the  main  part  of  the  peninsula  of  Gape  God,  and  for  this 
purpose  it  has  been  sedulously  cared  for  and  its  injuries  repaired  from  time  to 
time  by  the  inhabitants  of  the  adjacent  towns. 

The  injuries  that  were  to  be  feared,  and  on  account  of  which  Golonel  Blant 
and  myself  felt  justified  in  recommending  some  expenditure  there  in  our  report 
of  April  28, 1866,  were  mainly  that  if  this  tongue  of  land  were  broken  through 
and  a  new  cut  made  into  East  harbor,  an  island  being  left  to  the  east  of  the 
bridge,  it  was  possible  that  eddying  currents  might  carry  sand  to  a  considerable 
extent  out  into  the  main  harbor,  to  its  injury.  This,  it  is  true,  we  considered 
perhaps  rather  as  a  possible  than  a  probable  danger,  and,  as  such,  we  felt  the 
small  expenditure  of  $2,000  to  $3,000  might  be  justified,  although,  from  the 

Seculiarly  bad  season,  the  cost  of  the  work  there  already  done  has  been  aboat 
ouble  this  amount,  and  the  work  is  very  defective  and  the  protection  has  been 
by  no  means  perfect.  Aud  in  consideration  of  further  work  there,  if  nothing 
will  stand  permanently  except  an  expensive  structure  of  larere  piles  or  heavy 
timber,  or  stone  and  timber  work,  at  an  expense  at  least  of  from  $15,000  to 
$30,000,  as  I  think  it  must  be,  I  would  say  that  my  present  opinion  is  that  this 
contingent  or  probable  danger  to  the  harbor  is  not  such  as  to  justify  such  a& 
expenditure  in  this  position. 
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To  enable  me  to  use  most  efficiently  and  economically  the  appropriation  that 
was  last  made  for  this  work,  I  would  respectfully  recommend  that  authority 
should  be  given  (as  I  understand  the  law  permits)  that  these  funds  should  be 
expended  and  used,  as  the  other  funds  have  been  heretofore,  for  the  preservation 
of  this  harbor.  I  may  add,  in  explanation  of  this  request,  that  after  having,  to 
the  best  of  my  ability,  last  autumn,  prepared  the  advertisement  for  work  there, 
to  meet  the  requirements  of  the  law  aufl  also  to  protect  the  public  interest,  I  did 
not  get  a  single  bid  according  to  the  terms  of  my  advertisement. 
Very  respectfully,  your  most  obedient  servant, 

H.  W.  BENHAM, 

Brevet  Major  General, 
Major  General  A.  A.  Humphreys, 

Chief  of  Engineers, 


Boston,  Massachusetts,  Jtdy  4,  1867. 

General  :  I  have  the  honor  to  enclose  herewith  (which  had  been  left  in  my 
office  for  copying)  the  report  of  the  board  of  engineers  for  Provincetown  harbor. 
My  further  reflection  since  the  meeting  of  the  board  makes  me  feel  it  proper  to 
say  that  I  had  earnestly  wished  that  the  other  officers  had  been  willing  to  des- 
ignate more  distinctly  the  kind  of  structures  they  deem  most  expedient  at  Beach 
Point  and  at  Long  Point,  though  it  is  true  they  have  generally  approved 
those  already  placed  there.  Yet  1  have  not  been  satisfied  with  these  structures 
myself,  and  yet  could  not  think  of  others  that  would  probably  answer  and 
withstand  the  force  of  the  sea,  except  such  as  would  involve  a  very  largely  in- 
creased outlay,  and  for  such  greater  outlays,  especially  at  Beach  Point,  I  can 
see  no  justification  for  any  danger  we  could  anticipate  to  the  harbor.  For  this 
Beach  Point  peninsula,  in  fact,  as  I  believe  I  previously  reported  to  you,  the 
great  value  is  as  a  roadway,  for  which  it  is  of  the  highest  importance  to  the 
people  of  the  vicinity.  But  I  think  all  probable  injury  to  it  by  the  sea  would 
scarcely  be  likely  to  injure  the  harbor,  and  I  believe  this  is  the  opinion  of  the 
other  members,  though  they  did  not  think  it  necessary  to  express  it  in  a  formal 
report ;  and  entertaining  this  opinion  myself,  if  this  report  is  approved,  as  I 
cannot  now  see  a  justification  of  expensive  structures  at  Beach  Point,  I  have 
great  doubts,  I  must  say,  about  following  essentially  the  plans  adopted  last 
year,  in  the  fear  that,  with  any  of  the  slighter  modifications  recommended, 
a  succession  of  similar  southwest  storms  might  again  destroy  them. 

In  other  words,  this  slighter  work  will,  of  course,  be  as  well  constructed  as 
possible,  if  ordered ;  but  I  cannot  have  the  confidence  in  its  strength  and  en- 
durance that  I  would  wish. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

H.  W.  BENHAM, 

Brevet  Major  Creneral. 

Major  General  A.  A.  Humphreys, 

Chief  of  Engineers, 


The  board  of  engineers — composed  of  Brevet  Major  General  Hartman  Bache, 
colonel  of  engineers ;  Brevet  Major  General  H.  W.  Benham,  colonel  of  en- 
gineers ;  Brevet  Major  Greneral  J.  G.  Foster,  lieutenant  colonel  of  engineers — 
constituted  by  Engineer  Order  43,  dated  June  6, 1867,  "  for  the  consideration  of 
the  plans  for  the  preservation  of  the  harbor"  at  Provincetown,  Massachusetts, 
embracing  the  nature  and  extent  of  the  works  to  be  constructed  at  Beach 
Point  and  Long  Point,"  assembled,  at  the  call  of  the  president,  on  Wednesday, 
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Jane  26,  1867,  at  Boston,  and  proceeded  thence  the  same  day  to  Provincetown 
to  make  examinations  of  several  localities  in  regard  to  which  the  attention  of 
the  board  had  been  called.  These  examinations,  at  once  entered  upon,  were 
completed  on  the  27th,  and  the  board  returned  on  the  28th  to  Boston,  and  held 
a  meeting  in  furtherance  of  the  object  of  its  appointment. 

Besides  information  in  the  knowledge  of  Brevet  Major  General  Benham,  the 
engineer  of  the  harbor,  communicated  verbally  by  him,  the  following  described 
papers  were  laid  before  the  board  and  read : 

1.  Report  of  Colonel  J.  D.  Graham,  corps  of  engineers,  dated  Boston,  Mas- 
sachusetts, November  28,  186/>,  with  tracings  numbered  1  and  2. 

2.  Report  of  board  of  commissioners  of  the  Commonwealth  of  Massa- 
chusetts, dated  Boston,  Massachusetts,  November  16,  1865,  H.  Doc.  No.  39-5, 
May  8,  1866,  marked  A. 

3  Report  of  board  of  engineers,  consisting  of  Brevet  Brigadier  General  H. 
W.  Benham  and  Major  C.  E.  Blunt,  corps  of  engineers,  to  the  Chief  of  Engi- 
neers, upon  the  best  plan  "  for  protecting  Provincetown  harbor  in  the  most  per- 
manent and  effective  manner,"  dated  Boston,  Massachusetts,  April  28,  1866. 
(See  Senate  Doc.  No  198,  Commonwealth  of  Massachusetts,  marked  D,  Mav  1, 
1867.) 

4.  Letters  of  Alpheus  Hardy  in  behalf  of  board  of  commissioners  of  Com- 
monwealth of  Massachusetts,  dated  Boston,  May  2,  1866,  addressed  to  the 
chairman  of  the  State  senate  committee  on  protection  of  Provincetown  harbor, 
(H.  Doc.  No.  395,  marked  B,  1866.) 

5.  Report  of  joint  special  committee  on  Provincetown  harbor,  dated  May  8, 

1866,  (EL.  Doc.  395,  Commonwealth  of  Massachusetts,  1866.) 

6.  Report  of  board  of  commissioners  for  Provincetown  harbor,  dated  Boston, 
December  31,  1866,  enclosing  letter  of  the  board  to  Brevet  Brigadier  General 
H.  W.  Benham,  dated  November  20, 1866,  and  the  reply  of  General  Benham. 
of  same  date,  (House  Doc.  No.  62,  Commonwealth  of  Massachusetts,  1867.) 

7.  Letters  of  Brevet  Major  General  H.  W.  Benham  to  his  excellency  A.  H. 
Bullock,  governor  of  the  State  of  Massachusetts,  dated  Boston,  February  18, 

1867,  with  two  enclosures,  (Senate  Doc.  No.  198,  Commonwealth  of  Massachu- 
setts, May  1,  1867,  marked  A,  B,  and  C.) 

8.  Letter  of  Brevet  Major  General  H.  W.  Benham,  to  his  excellency  A.  H. 
Bullock,  governor  of  the  State  of  Massachusetts,  dated  Boston,  Massachusetts, 
Pebruary  27,  1867,  (Senate  Doc.  No.  198,  May  1,  1867,  marked  E.) 

9.  Report  of  joint  committee  on  Provincetown  harbor,  dated  May  9,  1867, 
(House  Doc.  No.  408,  May  9,  1867.) 

Also,  the  following  maps : 

1.  Map  of  Cape  Cod  harbor,  of  1833-'34-'35,  by  Major  J.  D.  Graham,  corps 
of  topographical  engineers;  scale  1-10,560. 

2.  Coast  Survey  map  of  same  harbor  of  1857 ;  scale  1-50,000. 

3.  Coast  Survey  tracing  of  part  of  the  same  map  on  the  scale  of  1-10,000. 

4.  Enlargement  made  at  Coast  Survey  office  of  Major  Graham's  map  to  scale 
1-10,000. 

After  the  reading  of  the  foregoing  papers,  and  a  consideration  of  the  ques- 
tion involved,  the  board  adjourned,  to  meet  at  9  a.  m.  on  Saturday. 

The  board  met,  pursuant  to  adjournment,  Saturday,  June  29,  when,  after  a 
full  discussion  of  the  question  presented  for  consideration,  it  was 

Resolved  That,  in  the  opinion  of  the  board,  the  course  lecommended  in  the 
joint  report  of  Brigadier  General  H.  W.  Benham  and  Major  0.  £.  Blunt,  corps 
of  engineers,  should  be  carried  out,  modified  as  follows : 

1.  That  the  closing  of  the  outlet  of  East  harbor  be  deferred  until  such  thne 
as  it  is  shown  that  active  operations,  from  natural  causes,  tending  to  effect  that 
object,  shall  have  ceased ;  and 

2.  That  besides  the  combined  modes  of  bulkheads  and  jettees  heretofore 
used  to  preserve  Long  Point,  that  the  deposit  of  stone  be  continued,  at  least  for 
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a  limited  extent,  to  forther  test  the  efficiency  of  that  mode  to  effect  the  desired 
protection. 

The  board  would  further  express  the  opinion,  that  in  all  cases  where  jettees 
are  used,  these  structures,  which,  by  checking  the  currents,  cause  deposits  to  be 
made,  should  possess,  in  some  degree,  an  open  and  flexible  character.  The 
board  approTes  of  the  plan  of  the  bulkheads  heretofore  used,  but  hesitates  to 
floggest,  as  in  the  case,  also,  of  the  jettees,  both  at  Beach  Point  and  Long 
Point,  the  number,  position,  or  length  of  these  works — matters  which,  in  the 
opiDion  of  the  board,  should  be  left  to  the  judgment  of  the  local  engineer,  with 
foil  authority  to  modify  them  as  may  seem  best  in  the  progress  of  the  operations. 
The  business  of  the  board  being  completed,  it  was  duly  adjourned  tine  die, 

HARTMAN  BACHE, 
Colonel  of  Engineers,  and  Brevet  Brigadier  General. 

H.  W.  BENHAM, 
Colonel  of  Engineers,  and  Brevet  Major  General* 

J.  G.  FOSTER, 
Brevet  Major  General  U.  S,  A,,  Lieutenant  Colonel  Engineers. 

KoTB. — ^The  printed  legSslatiTe  documents  referred  to  accompany  this  report. 


Boston,  Massachusetts,  September  17,  1867. 

Gbnbral  :  Having  obtained  the  necessary  information  from  the  collector  of 
the  Barnstable  district  in  relation  to  Provincetown — which  was  delayed  from 
my  supposing  Provincetown  to  be  in  the  Boston  collection  district,  as  it  is  in  the 
Boston  light-house  district — I  have  the  honor  to  report  on  certain  additional 
matters  which  the  circular  No.  II  of  the  department,  of  June  10, 1867,  states 
is  called  for  by  the  recent  appropriation  laws  for  the  works  at  Provincetown 
harbor  and  the  sea-walls  at  Great  Brewster,  Deer,  and  Lo veil's  islands ;  although, 
as  intimated  in  a  previous  letter,  it  is  not  understood  that  this  report  is  expected 
where  no  disbursements  have  as  yet  taken  place  from  the  appropriations  made 
by  those  laws. 

Provincetaum, — ^This  port  is  in  the  Barnstable  collection  district,  and  the 
harbor  is  from  four  to  five  miles  from  the  Highland  light,  at  Gape  God,  one  of 
the  most  important  lights  on  this  coast.  The  revenue  collected  for  the  last  fiscal 
year  is  $3,471  22.  And  as  to  article  7  of  engineer  circular,  I  would  respect- 
fully refer  to  the  enclosed  copy  of  letter  of  Gollector  Swift,  of  Barnstable. 

The  abstract  of  proposals  for  contracts  for  work  at  Provincetown  I  forward 
to-day,  with  the  new  set  of  contracts  prepared  and  completed  by  the  Messrs. 
Blaisdells,  which  firm  is  the  only  one  with  whom  contracts  have  as  yet  been 
made  for  this  work. 

As  to  the  sea-walls  of  Deer  island,  Lovell's  island,  and  Great  Brewster 
island,  I  would  state  that  they  are  all  within  from  one  to  three  miles  of  Fort 
Warren,  Boston  harbor,  and  within  about  the  same  distance  of  Boston  light ; 
that  they  are  in  the  collection  district  of  Boston  and  Oharlestown ;  that  the 
revenue  of  this  district  for  the  last  fiscal  year  was,  as  reported  by  the  collector, 
as  per  enclosed  copy  of  his  letter,  $17,546,914  51 ;  the  item  7,  of  engineer 
circular  No.  11,  being  also  replied  to  in  said  letter  of  the  collector. 

The  abstracts  of  proposals  for  Great  Brewster  island  and  Deer  and  Loveil's 
islands  are  forwarded  to-day,  with  a  letter  in  relation  to  the  contracts  recently 
made  for  these  works. 

I  am,  sir,  very  respectfully,  your  most  obedient  servant, 

H.  W.  BENHAM, 
Brevet  Major  General. 

Major  General  A.  A.  Humphreys, 

Chief  of  Engineers. 

30  w Vol.  ii 
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Custom  Housb,  Boston, 
Collector*^  Office,  September  9, 1867. 

Sir:  In  answer  to  your  question  in  letter  of  September  4  as  to  the  amount 
of  commerce  and  navigation  at  this  port,  I  have  alreadj  made  a  partial  state- 
ment, viz : 

Amount  of  duties  received  at  the  port  of  Boston  and  Charlestown— m 
which  the  Great  Brewster,  Lovell's,  and  Deer  islands  are  situated — in  gold, 
$17,344,830  53;  in  currency,  $202,084  98. 

2.  The  works  in  Provincetown  are  in  the  collection  district  of  Barnstable, 
and  for  the  amount  of  duties  received  I  would  respectfully  refer  you  to  Hon. 
Ghai'les  F.  Swift,  the  collector.  His  office  is  in  the  town  of  Barnstable.  His 
residence  is  in  Yarmouth. 

3.  Question  numbered  7  is  more  difficult  to  answer  correctly.  The  number 
of  foreign  vessels  entering  this  port  last  year  was,  in  round  numbers,  3,000,  the 
number  boarded  by  our  officers  being  precisely  2,980;  the  number  taking  pilots 
being  1,575. 

The  number  of  arrivals  other  than  foreign  I  estimate,  after  much  inquiry,  at 
9,000,  including,  of  course,  many  small  packets  and  fishing  vessels,  whicn  arrive 
many  times  in  a  year.  The  number  of  vessels  that  took  pilots  in  a  year,  ^m 
June,  1866,  to  June,  1867,  was  2,518.  I  mention  this  as  these  vessels  are 
generally  of  considerable  draught  of  water. 

The  tonnage  of  vessels  registered  and  enrolled  and  licensed  in  this  port  for 
the  year  ending  June  30, 1867,  was,  in  round  numbers,  two  hundred  and  ninety 
thousand  ( 290,000)  tons,  new  measurement.  Accuracy  is  impossible,  as  a  por- 
tion of  the  returns  were  of  old  measurement. 

I  am,  very  respectfully,  your  obedient  servant, 

THOMAS  RUSSELL,  CoUecU^. 
H.  W.  Benham, 

Major  General  Unitfid  States  Army. 


Custom  House,  Babnstablb, 
Collector's  Office,  September  13,  1867. 

Dear  Sir  :  I  am  in  receipt  of  your  letter  of  September  12,  1867,  asking  for 
information  upon  several  points  in  relation  to  Provincetown  harbor,  &;&  In 
reply  I  have  tne  honor  to  say — 

Ist.  There  was  collected  at  the  port  of  Provincetown,  for  the  fiscal  year  ending 
June  30,  1867,  firom  all  sources,  the  sum  of  $3,471  22. 

2d.  As  to  the  ''amount  of  commerce  and  navigation  that  would  be  benefited 
by  the  completion  of  the  works  for  the  preservation  of  that  harbor,"  I  can  only 
give  with  accuracy  the  local  statistics  of  that  place.  There  was,  on  the  date 
specified,  an  enrolled  and  registered  tonnage  at  that  port  of  218  vessels,  com- 
prising an  aggregate  of  16,229  tons.  The  local  navigation  of  the  port,  as  you 
are  doubtless  well  aware,  forms  a  very  inconsiderable  amount  of  the  commerce 
that  will  be  benefited  by  the  preservation  of  the  harbor.  I  have  myself  seen 
400  vessels  at  anchor  there  at  one  time ;  and  as  a  port  of  refuge  it  has  probably 
no  equal  in  the  country. 

Very  respectfully,  your  obedient  servant, 

0.  P.  SWIFT,  CoHeetor. 

Brevet  Maj.  Oen.  H.  W.  Bbnham, 

U.  8.  Engineers*  Office,  Boston,  Mass. 


BEPOBT  OF  THE  8ECRBTAHT  OF  WAB.         467 


P  1. 

Boston,  Massachusetts,  September  10,  1867. 

Gbnbral  :  I  have  the  honor  to  forward  herewith  the  annual  report  for  the 
last  fiBcal  year  for  the  Great  Brewster  island  sea-walls  and  for  Deer  and  Loyell's 
island  sea-walls,  in  this  harbor. 

The  statement  A,  for  these  and  the  Provincetown  works,  referred  to  near  the 
close  of  the  report  for  the  latter  work,  already  forwarded,  will  be  sent  as  soon  as 
it  can  be  prepared  from  information  just  received  from  the  collector  of  this  port, 
and  for  these  three  works,  although  it  is  not  understood  to  be  strictly  required 
at  this  time,  as  no  disbursements  have  as  yet  been  made  of  moneys  appropriated 
ander  the  law  requiring  that  information. 

Very  respectfully,  your  obedient  servant, 

H.  W.  BENHA\f, 
Colonel  of  Engineers,  Brevet  Major  General. 

Major  General  A.  A.  Humphreys, 

Chief  of  Engineers. 


Boston  Massachusetts,  September  6,  1867. 

General  :  I  have  the  honor  to  make  the  following  report  on  the  operations 
for  the  protection  of  Great  Brewster  island  for  the  year  ending  June  30,  1867. 

As  in  my  last  annual  report  a  resumd  of  the  previous  operations  from  the  time 
it  was  first  commenced  by  myself  in  1849  was  given,  I  propose  here  to  limit 
myself  more  closely  to  the  operations  only  of  the  past  year,  and  these  have  been 
mostly  as  was  anticipated  in  that  report. 

There  was  on  hand,  as  stated  at  the  date  of  last  report,  a  quantity  of  cut- 
stone  facing  sufficient  neady  for  150  linear  feet  of  wall,  and,  as  was  then  pro- 
posed, an  engagement  was  made  for  the  delivery  of  about  a  like  amount  additional 
during  that  autumn,  and  a  contract  was  made,  after  advertisement,  for  the  further 
amount  of  facing  for  about  550  linear  feet,  being  about  all  that  was  required  for 
the  original  proposed  amount  of  main  wall ;  and,  by  another  contract,  the  rough 
granite  paving  in  rear  of  coping  was  provided  for,  and  the  stone  under  these 
different  engagements  have  been  received  essentially  as  provided  for  and  within 
the  fiscal  year,  the  delivery  of  the  same  being  much  facilitated  by  a  wharf  crane 
which  I  have  had  erected  this  season,  and  provided  a  portable  engine  for  work- 
ing it. 

With  the  stone  on  hand  the  wall  was  recommenced  in  August,  1866,  on  the 
west  branch  of  the  wall  of  the  south  head,  at  1 40  feet  from  the  angle  where 
Colonel  Graham's  work  had  commenced,  and  it  was  carried  on  about  250  feet  to 
the  end  of  the  main  line  of  this  west  branch,  though  not  finished  for  the  last  fifty 
feet  of  the  upper  courses,  when  it  was  necessary  to  stop  that  part  of  the  work 
and  close  it  with  a  dry  wing  wall  for  the  worst  weather  of  the  winter ;  and, 
daring  the  bad  weather,  the  men  were  occupied  in  laying  the  large  rough  paving 
in  rear  of  the  coping,  and  in  filling  with  earth  the  very  large  space  left  in  rear 
of  this  wall.  In  April  the  laying  of  the  main  wall  at  this  head  was  resumed 
and  carried  fo  completion,  paving,  filling,  and  all,  to  a  total  length,  in  this  fiscal 
year,  of  350  running  feet  on  west  branch  of  south  head,  including  the  return 
wing  wall  at  the  west  end  of  104  running  feet  into  the  bank,  there  having  been 
laid  there  during  the  fiscal  year  5,900  feet,  face  measure,  of  wall,  or  about  1,680 
cnbic  yards  of  faced  masonry,  and,  with  350  yards  of  concrete  foundation,  2,030 
cubic  yards  were  laid  here,  and  about  550  superficial  yards  (in  fact,  cubic  yards 
with  the  boulders  beneath)  of  dry  masonry  paving  in  rear  of  the  coping,  and  of 
earth  work  there  was  about  750  yards  of  excavation  for  foundation,  and  the  mass 
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of  earth  that  was  required  to  be  filled  in  rear  of  this  position  of  the  wall,  from  the 
faulty  location  I  found  given  to  it,  amounted  to  oyer  6,000  cubic  yards,  at  a  cost 
of  over  S5,000.  As  usual,  the  filling  in  rear  is  an  inappreciable  portion  of  the 
expense.  This  last  expenditure,  I  regret  to  say,  was  caused  mainly  by  the  im- 
proper site  selected  so  far  from  the  bluff  for  this  west  branch  of  walL  And 
another  unnecessary  large  expenditure  has  been  recently  necessary  at  the  north 
head  to  throw  over  the  wall  large  quantities  of  earth  that  fell  upon  it  from  the 
high  bluff,  because  the  walls  had  been  run  too  near  it  in  the  concave  portion  In 
the  latter  case,  the  wall  built  in  1853  and  1854  was  run  seme  seventy  feet  farther 
northward  or  into  the  bluff  on  the  south  line  of  the  wall  of  the  north  head  than 
was  proposed  by  the  plans  sent  to  the  engineer  department  in  1850.  And  in 
the  case  at  the  south  head,  although  there  had  been  the  abrasions  by  the  action 
of  the  sea  for  Jlfleen  years  upon  that  bluff,  which  is  thus  worn  away  at  least 
three  feet  a  year  as  I  had  formerly  estimated,  the  wall  of  this  south  branch  in 
1865  was  placed  some  fifteen  feet  beyond  or  without  the  suggested  line  of  ISoO. 
Both  errors,  as  1  understand,  were  mainly  due  to  the  same  overseer,  in  the  ab- 
sence of  the  senior  engineer  in  charge,  and  are  necessarily  alluded  to  here  to 
explain  an  expenditure  of  some  $6,000  to  $7,000  on  this  account,  an  amount  in 
fact  sufficient  for  about  100  running  feet  of  main  wall. 

When  the  wall  of  the  south  head  was  approaching  completion  in  Jane  the 
work  was  resumed  upon  the  north  head,  and  this  north  wall  was  constructed, 
except  the  paving  in  rear,  to  the  extent  of  130  feet  at  the  coping,  and  150  feet 
at  the  foundation,  or  an  average  of  140  running  feet  by  the  close  of  June,  or  of 
the  fiscal  year.  This  added  about  2,520  superficial  feet  of  faced  masonry  of  the 
main  wall,  or  720  cubic  yards,  and,  including  150  yards  of  concrete  foundation, 
870  yards  of  wall,  in  addition  to  that  at  south  head,  or  2,900  cubic  yards  of  ma- 
sonry  altogether,  and  about  1,000  cubic  yards  of  earth- filling  was  placed  in  ad- 
dition to  that  at  south  head,  or  7,000  yards  of  earth-filling  in  rear  of  both  walb. 
and  610  yards  excavated  for  foundation,  or,  with  excavations  at  south  head, 
1,360  yards  altogether. 

As  to  the  proposed  operations  of  the  present  fiscal  year,  I  would  state  that 
the  work  was  progressing  most  favorably  to  the  completion  I  had  expected  in 
the  most  economical  manner.  The  whole  front  of  the  main  bluff  was  protected, 
and  the  short  line  of  wall  on  the  north  was  carried  to  within,  at  the  foundation, 
some  twenty  feet  of  the  last  return  angle  on  the  northwest,  when  I  found  that 
the  appropriation  of  $25,000,  available  for  this  year,  could  be  used  for  either 
labor  or  materials  only,  under  contracts  duly  advertised  for,  and  this  made  it 
necessary,  early  in  August,  to  issue  such  advertisements,  and  as  I  fortunately 
obtained  one  offer,  (though  only  one,)  and  that  from  the  overseer  of  that  work, 
I  was  able  to  contract,  though  at  additional  cost,  for  the  continuance  of  the  work 
from  the  middle  of  August,  and  without  any  great  delay.  And  my  expectation 
is  that  the  main  wall,  as  formerly  projected,  extending  around  the  north  end  of 
the  north  head,  and  for  from  350  to  380  feet  on  the  northwest  side,  where,  as 
far  as  the  bluff  is  worn  by  the  action  of  the  elements,  will  be  completed  this  au- 
tumn, and  that  most,  if  not  all,  the  required  paving  in  rear  of  the  coping  will  be 
laid,  and  that  a  jetty  will  be  built,  where  it  appears  now  to  be  required,  at  the 
west  end  of  the  west  branch  of  the  south  head. 

It  is  hoped  that  the  funds  appropriated  will  suffice  for  this  purpose,  though  I 
am  as  yet  somewhat  in  doubt  upon  this  subject,  my  estimates  having  been 
made  for  the  conduct  of  the  work  as  heretofore^  with  contracts  for  tnaieriuli 
only,  while  in  contract  for  labor  I  cannot  calculate  on  less  than  an  addition  of 
33  to  50  per  cent,  for  the  profits  and  risk  of  the  construction  to/kmuhthesami 
^wuUity  of  work. 

In  considering  the  future  expenditures  for  this  work,  I  would  state  that  Ibe 
sums  now  available,  I  trust,  will  be  all  that  is  required  for  the  work  as  originally 
projected,  but  my  observation  of  the  action  of  the  sea  between  the  two  niaia 
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walls  on  the  east,  that  is,  between  the  two  bluffd,  which  I  do  not  doubt  were 
separate  islands  formerly,  leads  me  to  the  conviction  that  the  space  between  these 
walls,  about  250  feet,  shonld  be  closed  by  a  wall  of  nearly  or  quite  the  same 
strength  as  those  which  protect  the  bluffs,  or  there  will  be  great  danger  here- 
after that  the  sea  will  force  its  way  between  them,  cutting  this  island  again  into 
two  parts,  eddying  in  rear  of  the  walls  already  built,  and  doing  other  damage 
that  cannot  now  be  especially  designated. 

The  original  plan  of  Colonel  Thayer,  (drawn  by  Lieutenant  Welcker.)  as  I 
saw  it  when  I  commenced  this  work  in  1849,  as  I  now  have  it  in  my  ofEce,  and 
as  I  presume  is  also  in  the  engineer  department,  contemplated  only  a  riprap 
wall  of  rough  stone  for  this  position,  and  during  my  first  operations  on  this 
work  I  doubted  if  even  this   riprap  would   be  necessary,  as  I  saw  that  the 
high  bank  of  shingle  and  boulders  between  these  walls  continued  full  and  un- 
broken during  all  the  storms  we  then  had.     I  found  it  not  to  be  greatly  changed 
even  on  my  taking  charge  some  sixteen  to  eighteen  months  ago.    But  I  now 
find  that  it  is  greatly  affected  by  the  ocean  storms,  being  much  lowered  and 
driven  inwards  to  the  rear  of  the  lines  of  the  walls.     I  do  not  doubt  that  the 
facts  are  that  until  the  supply  of  shingle,  boulders,  &c.,  ft'om  the  north  head, 
was  cut  off  by  the  completion  of  the  wall  in   front  of  its  eastern  face,  the 
drift  or  debris  from  this  bluff  was  sufficient  to  keep  up  fully  this  bank,  and  sup- 
ply any  wearing  action  of  the  sea.     But  now  that  this  wall  is  finished  and  there 
is  no  increment  from  this,  or  in  fact  any  other  source,  and  the  abrading  action  of 
the  sea  is  still  continuing  upon  this  drift  bank  of  gravel  and  shingle,  it  will  un- 
doubtedly soon  level  it,  and  force  it  inward,  with  the  probability  of  the  results 
stated,  in  any  violent  storm.     To  remedy  this,  I  think  that  the  sea-wall  should 
be  built  up  at  this  space  between  the  walls  of  the  two  heads,  especially  as  a  rip- 
rap wall,  if  effective,  would  be  nearly  or  quite  as  expensive  from  the  much 
.larger  amount  of  stone  required,  which  even  of  rough  stone  is  now  so  expen- 
sive, as  nearly  or  quite  to  counterbalance  the  cutting  and  fitting  of  stone  in  a 
wall.     And  for  the  250  feet  I  estimate,  as  necessary,  at  the  rate  of  $75  per  linear 
foot,  the  lowest  sum  that  my  calculations  of  cost  of  details  will  permit  at  present 
prices,  $22,500.     This  estimate  is  deemed  sufficient,  if  the  work  is  to  be  carried 
on  as  usual,  with  former  appropriations,  which  permit  the  officer  to  use  his  judg- 
ment as  to  whether  contracts  should  be  made  for  labor  or  not.  But  if  the  amount 
is  to  be  used  under  conditions  as  required  by  the  last  law  making  appropri- 
ations, I  shall  not  feel  safe,  except  with  estimates  at  least   50  per  cent,  aadi- 
tional  as  nece8sar3'  for  the  profit  and  risk  of  the  contractors,  or  for  the  sum  of 
833,750,  or,  say,  $34,000. 

In  recapitulation  I  would  state  as  follows,  as.  to  the  work  for  the  protection 
of  Great  Brewster  island  for  the  past  year,  that  as  soon  as  the  appropriation 
was  available  the  work  was  resumed  in  laying  the  wall  of  the  west  branch  of 
the  south  head,  which  was  completed,  and  to  the  extent  of  350  linear  feet,  and 
the  space  in  the  rear  filled,  and  the  paving  set  before  the  close  of  the  fiscal  year, 
and  early  in  the  present  season  the  wall  of  the  north  head  was  resumed  and  com- 
pleted except  as  to  a  small  portion  of  the  coping  of  the  main  or  most  exposed 
face  on  the  east  face,  and,  excepting  the  paving  in  rear,  to  the  extent  of  about 
140  linear  feet,  or  490  linear  feet  altogether  on  both  walls  by  the  close  of  the 
fiscal  year.  Contracts  and  engagements  were  also  made,  and  mainly  executed 
daring  the  vear,  for  the  facing  of  about  700  linear  feet  of  wall,  and  for  most  of 
the  required  paving  in  rear.  A  wharf  crane  was  erected  and  a  portable  engine 
provided  for  the  work. 

And  it  is  expected  that  by  the  close  of  the  present  working  season  all  the  main 
sea  wall,  as  originally  planned,  or  about  2,500  linear  feet,  altogether,  will  be 
completed,  which  will  give  ample  protection  to  all  the  bluffs  of  the  island. 

No  future  work  is  required  or  estimated  for,  except  for  about  250  feet  of  wall 
between  the  two  main  walls  as  originally  planned,  which,  from  the  continue4 
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wearing  action  of  the  sea,  appears  now  to  be  rendered  necessary,  and  for  th» 
estimate  of  $22,500,  or,  if  the  law  requires  the  labor  to  be  done  by  coDkract, 
$34,000  is  asked,  as  ample  for  all  that  I  now  anticipate  can  be  required  in 
future. 

Report  of  funds  for  Great  'Brewster  island  sea  wall. 

On  hand  with  assistant  treasurer  at  Boston,  July  1,  1866 |900  86 

On  hand  in  United  States  treasury  from  appropriations  in  1866.       75, 000  00 
Eeceived  for  sale  of  public  property 2, 250  00 

Total  available  for  fiscal  year  ending  June  30,  1867 78, 150  86 

Expended  during  the  year $62, 240  82 

In  the  United  States  treasury  July  1,  1867,  less  amount  of  taxes 

paid  direct  from  treasury  to  revenue  department 925, 21S  44 

Of  which  there  was  due  to  the  appropriations  of  other  works  for 

debts  paid,  as  per  note  6  of  weekly  money  statement 9^  30S  40 

Leaving  balance  from  former  appropriation  available  July  1, 1867       15, 910  04 
Appropriation  of  March,  1867 25, 000  00 

Total  available  for  the  service  of  the  year  ending  June  30,1867       40,  910  04 


=t 


I  am,  sir,  very  respectfully,  your  obedient  servant, 

H.  W.  BENHAM. 
Colonel  of  Engineers  Brevet  Major  Creneral, 
Major  General  A.  A.  Humphreys, 

Chief  of  Engineers  U,  S.  Army. 


Boston,  Massachusetts,  September  7, 1867. 

General  :  I  have  the  honor  to  make  the  following  report  in  reference  to  the 
operations  on  the  sea-walls  of  Deer  and  Lo veil's  islands  for  the  year  ending 
June  30,  1867 : 

As  stated  in  my  last  annual  report,  the  work  at  Deer  island  has  been  closed 
from  the  autumn  of  1865,  in  consequence  of  the  exhaustion  of  the  appropria- 
tion ;  the  work  of  the  season  and  of  the  year  preceding,  under  Colonel  J.  D. 
Graham,  having  consisted  of  the  erection  of  the  boarding-house,  storehouse, 
and  stable,  and  the  rebuilding  of  the  sea-wall  of  the  north  head  in  two  plaees, 
where  it  had  been  most  injured,  and  to  the  extent  of  about  300  linear  feet. 

As,  both  in  my  last  report  and  in  Colonel  Graham's  for  the  previous  yew, 
the  character  of  the  sea-walls  protecting  the  three  heads  or  bluffs  of  this  island 
are  given,  and  in  my  last  report  the  proposed  manner  of  rebuilding  them,  tfai^ 
is  not  repeated  here,  more  than  to  state  that  the  old  "  dry-laid"  sea-walls,  with 
earth  backing,  are  being  relaid  in  mortar,  with  a  good  concrete  backing  to  give 
them  an  average  thickness  of  some  eight  feet,  or  about  one-half  their  average 
height. 

The  work  of  the  fiscal  year  was  commenced  on  the  middle  head  in  Aognst, 
1866,  as  soon  as  practicable  after  the  notice  of  the  funds  received  as  mentioned 
in  my  report  in  tne  last  week  of  July ;  and  though  I  then  had  the  foil  expecta> 
tion,  notwithstanding  unusual  delays  and  difficulties  in  obtaining  workmen,  of 
being  able  to  complete  the  necessary  repairs  upon  that  portion  during  that 
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vorking  season,  I  regret  to  say  that,  although  the  work  was  pushed  forward 
to  late  m  December,  die  difficulty  and  expense  of  removing  the  old  wall,  with 
the  injuries  received  by  storms,  were  so  great  that  I  was  not  able  to  have  accom- 
plished more  than  the  relaying  of  about  180  linear  feet  of  wall  with  the  paving 
in  rear,  where  the  gap  was  closed  up  for  the  winter.  As  the  season  opened  this 
year  in  April,  and  early  in  May,  the  work  of  relaying  the  wall  of  the  middle 
head  was  resumed  with  a  more  effective  working  force,  and  it  has  progressed 
much  more  satisfactorily  thus  far,  fully  double  the  amount  of  work  or  more  hav- 
ing been  accomplished  daily,  so  that  by  the  close  of  the  year,  or  30th  of  June, 
about  160  linear  feet  additional  had  been  relaid,  with  the  most  of  the  paving  in 
rear,  making,  as  a  total  of  the  work /or  the  fiscal  year,  the  rebuilding  of  340 
linear  feet  of  wall,  17^  feet  high  by  about  eight  feet  thick,  with  its  concrete 
backing  of  about  If  yard  to  the  linear  foot. 

Since  the  last  date,  however,  it  may  be  stated,  though  coming  more  properly 
in  the  report  of  the  present  fiscal  year,  this  work  has  gone  on  with  increased 
rapidity,  so  that  at  the  date  of  this  report  the  wall  of  the  middle  head  is  com- 
pleted to  its  south  extremity,  and  to  the  extent  of  about  200  linear  feet  since 
June,  being  all  there  now  appears  necessary  at  this  bluff;  the  curved  end  or 
wing  wall  at  the  north  end,  about  290  linear  feet,  being  in  such  good  condition 
and  so  little  exposed,  that  I  have  thus  far  doubted  the  necessity  of  relaying 
this  portion. 

Upon  the  south  head  also  the  work  of  rebuilding  has  been  commenced  at  the 
north  end,  where  it  had  been  most  injured  by  the  storms,  and  at  this  date  about 
120  linear  feet  is  relaid,  (without  the  paving  in  rear,)  and  I  have  now  little  doubt, 
with  my  working  force  continuing  as  at  present,  that  we  shall  be  able  to  com- 
plete the' rebuilding  of  the  wall  of  this  head  during  the  present  working  season. 
The  more  advantageous  prosecution  of  the  work  this  season  gives  me  a  more 
snre  basis  for  estimating  for  funds  needed  for  the  work  yet  to  be  accomplished, 
than  I  had  at  first  at  the  date  of  my  last  report,  when  I  thought  it  would  be 
done  much  less,  or  at  the  close  of  the  last  season,  when  I  had  feared  it  would 
be  BO  much  more  expensive  than  what  I  now  think  it  will  prove  to  be. 

The  expenditure  for  the  working  season  of  last  year,  to  December  31,  during 
which  I  was  only  able  to  get,  as  stated,  about  160  linear  feet  of  wall  rebuilt, 
was  37,844  08,  or  $43  58  per  linear  foot ;  while  the  expenditures  this  season, 
(exclusive  of  $2,500  charged  on  account  of  one-quarter  part  of  steamer,)  to 
September  1,  are  about  $11,000  for  about  470  linear  feet  as  laid  this  season 
at  that  date,  or  nearly  $24  per  linear  foot  of  wall,  which  I  trust  will  enable  me 
to  estimate  closely  for  the  funds  necessary  to  be  appropriated  in  addition  to 
what  may  be  on  hand  for  the  completion  of  the  rebuilding  of  the  wall  of  the 
north  headt  which,  I  doubt  not,  may  be  completed  with  the  necessary  funds 
available  in  two  more  seasons. 

At  Lovell's  island,  the  funds  for  which  are  included  in  the  same  appropriation 
with  Deer  island,  but  little  has  been  done  this  season,  thus  far,  beyond  the  com- 
pletion of  the  boarding-house,  and  the  securing  of  the  hay  crop  for  future  use. 
The  increase  of  cost  of  the  wall  at  Deer  island  last  season,  over  what  I  ex- 
pected, made  me  fear  to  make  the  expenditure  I  had  proposed  on  this  island, 
where  less  necessary,  until  further  sums  should  be  available.  I  say  less  neces- 
sary, because  a  very  critical  examination  of  the  old  mortar  wall  of  this  island 
showed  that  this  is  not  at  all  essentially  injured  by  the  action  of  the  sea  up  to 
this  time,  and  there  is  only  required,  as  formerly  reported  for  this  part,  the 
placing  of  one  or  two  new  jettees  at  parts  where  the  outer  surface  near  the  front 
of  the  wall  is  most  abraded,  and  the  relaying  of  an  old  jettec  at  its  west  ex- 
tremity, and  no  special  injury  to  be  expected  from  delaying  this  work  till  the 
next  season,  when  the  erection  of  the  new  wall  at  the  southeast  bluff,  for  which 
the  facing  is  now  being  prepared,  can  also  go  on  as  now  planned. 

The  information  of  the  appropriation  of  the  $25,000  estimated  for  this  new 
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wall  was  received  in  the  department  letter  of  the  13th  of  June,  and  propoei^ 
were  called  for  within  the  week,  and  a  contract  was  completed  for  the  fornisk- 
ing  of  the  cut-Btone  facing  for  this  wall  (eieht  feet  high,  at  $15  the  linear  foot) 
on  the  19th  of  July;  and  at  the  date  of  this  report  several  cargoes  have  heen 
already  received  of  this  stone,  as  well  as  some  loads  of  jettee  stone  con- 
tracted for  at  the  same  time ;  and  it  is  expected  that  the  whole  will  be  delireied 
as  per  contract  this  autumn,  and  that  early  in  the  ensuing  year  this  new  waU 
will  be  commenced  and  completed  during  the  working  seasQn,  and  all  the  re- 
quired repairs  to  the  old  wall  executed. 

I  would  state  that  the  estimate  which  I  had  made  for  this  wall  at  the  south- 
east head  of  Lovell's  island  came  out  most  closely,  in  proportion  to  its  siie,  with 
the  actual  cost  this  year  of  the  Great  Brewster  wall,  as  laid  without  contract, 
the  facing  being  just  about  one-half  the  total  cost  of  the  wall;  and  this  &ctng, 
as  contracted  for,  will  cost  about  $12,000,  leaviug  thus  $13,000  of  my  estimate 
for  purchases  of  cement,  obtaining  concrete  material,  and  laying  the  walls ;  that 
is,  if  done  without  contract,  as  formerly.  If  the  work,  however,  is  not  executed 
in  this  way,  but  according  to  the  law  making  the  last  appropriation,  I  must  add 
iifly  per  cent,  for  risks  and  profits  of  contractors,  and  other  incidental  expenses, 
or  $6,500  in  addition  to  my  former  estimate. 

For  each  jettee  about  3,000  cubic  feet  of  stone  are  required,  which  have  been 
contracted  for  at  thirty-five  cents  per  foot,  or  say  33 J,  or  $1,000  for  the  split 
stone  for  each  jettee ;  and  as  the  cost  of  laving  the  stone  with  concrete  materials, 
&c.,  is  abouc  twenty  per  cent  more  than  tne  cost  of  the  stone.    I  thus  find  as  the 

estimate  necessary  for  Lovell's  island,  besides  the  above $6, 500 

For  one  jettee  fifty  feet  long,  for  stone  and  laying 2, 200 

For  one  jettee  twenty-five  feet  long,  for  stone  and  laying '       1, 100 

For  relaying  jettee  at  west  end  of  old  wall 1,200 

Add  for  contingencies,   hauling  stone,  &c.,  from  the  beach,  this 

autumn 1, 500 


12,500 


For  Deer  island  there  is  shown,  at  the  close  of  the  recapitulation  of  this  report, 
that  (less  the  $25,000  appropriated  and  by  estimate  for  Lovell's  island  in  March, 
1867)  there  was  available  July  1,1867 $59,529  30 

Of  which  there  has  been  expended  to  September  1st,  about. ...  $11, 000  00 
And  there  is  estimated  to  complete  292  feet  at  south  head,  this 

season,  at  $24  per  foot 7. 000  00 

Add  for  contingencies,  closing  work,  &c 529  30 

18, 529  30 


This  leaves  an  unexpended  balance  for  Deer  island,  at  the  close  of  the  working 
season,  of  $41,000. 

The  wall  of  north  head  is  19J  feet  high,  two  feet  higher  than  at  the  other 
head ;  length  of  wall  at  that  head  is  1,740  feet,  and  less  the  300  feet  rebuilt 
by  Colonel  Graham.     1,440  feet  to  be  rebuilt,  at  say  $27  50  per  linear  foot,  is 

$39,600,  or  say  $40,000 $40,000 

There  is  required  for  two  jettees  to  be  placed  at  the  most  exposed  por- 
tions of  these  walls,  at  $2,250  each,  or 4, 500 

/^'^^  V  44. 500 


\ 
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• 


And  neglecting  the  difference  ae  to  labor  on  tbe  jeiteeB,  if  the  labor 
of  the  wall  is  to  be  executed  hj  contract,  add  for  profit  and  loss  to 
contractors  fifty  per  cent,  on  main  wall 20,  000 

64,  500 


Or  less  tbe  $41,000  above  reported  as  expected  to  be  on  hand 

December  1st $23,  500 

Add  as  above  for  Lovell's  island 12,  500 


Total  required  for  both  works,  with  labor  by  contract 36,  000 


Or  if  the  work  is  executed  as  heretofore  by  days'  labor,  less  the  $26,000  esti- 
mated by  contract  for  both  works,  there  will  only  be  required  for  the  next  fiscal 
year  $9,500,  or  say,  to  complete  the  work,  $10,000. 

I  would  therefore  state,  in  recapitulation,  as  to  the  work  executed  on  Deer  and 
LoveH's  island  searwalls  for  the  fiscal  year,  that  the  rebuilding  of  wall  of  the 
middle  bluff  was  commenced  in  August,  1866,  and  by  the  close  of  June,  1867, 
340  linear  feet  of  the  dry  wall  were  securely  rebuilt  with  mortar  joints  and  con- 
crete backing,  with  the  paving  of  heavy  flat  stone  twelve  to  fifteen  feet  in  rear 
of  coping ;  the  wall  being  about  17|  feet  high,  with  an  average  thickness  of 
eight  feet. 

At  the  date  of  this  report,  the  balance  of  wall  requiring  relaying  upon  that 
middle  head,  about  200  linear  feet,  has  been  completed,  and  about  110  linear  feet 
of  the  wall  of  south  head,  of  the  same  size,  has  been  relaid,  and  it  is  expected 
that  the  remainder  of  the  wall  of  this  head  will  be  rebuilt  during  the  present 
working  season. 

At  Lovell's  island  but  little  has  been  done  during  the  fiscal  year,  except  the 
completion  of  the  boarding-house  for  workmen,  and  the  call  for  contracts  for 
facing  Btoue  for  a  new  wall  to  the  southeast  head,  and  for  jettee  stone  for  the  old 
wall.  These  contracts  were  completed  in  July,  1867,  and  it  is  expected  that  all 
the  necessary  stone  will  be  delivered  this  autumn,  and  the  work  of  building  the 
jettees  to  the  old  wall  and  of  constructing  the  new  wall  will  be  conmienced  as 
soon  as  the  season  permits  in  1868. 

Statement  qfjundi  received  and  expended  on  sea-walU  for  Deer  and  LovelVt 

iil-andafor  theJUcal  year  ending  June  30,  1867. 

On  hand  July  1,  1866 $605  48 

Outstanding  debts  due  from  the  work  July  1,  1866 533  14 

Funds  received  during  the  year 18, 000  00 

Expended  for  Deer  island $15,  868  35 

Expended  fur  Lovell's  island 192  78 

16,061  13 

On  hand  in  assistant  treasurer's  office,  Boston,  July  1,  1867 2,  544  35 

On  hand  in  treasury  undrawn,  Boston,  July  1, 1867,  including  the 
$25,00p  estimated  and  appropriated  for  Lovell's  island,  and  the 

$25,000  for  Deer  island,  March,  1867 81, 984  96 

Total  available  for  both  works 84,  529  30 

Total  proposed  for  Deer  island,  less  estimate  for  sea-wall  at  Lovell's 

island 59,529  30 

I  am,  sir,  very  respecfully  your  obedient  servant, 

H.  W.  BENHAM, 
Colonel  of  Engineers,  Brevet  Major  General  U.  S,  Army, 

Major  General  A.  A.  Humphreys, 

Chief  of  Engineers. 
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APPENDIX  Q. 

Boston,  September  5,  1867. 

Gsif  ERAL :  I  have  the  honor  to  make  the  following  report  of  the  operations 
on  the  works  nnder  wj  charge  during  the  fiscal  year  ending  June  30,  1867 : 


PRESERVATION  AND  IMPROVEMENT  OF  BOSTON  HARBOR,  MASSACHUSETTS. 

Brevet  Major  General  J.  O.  Foster  was  assigned  to  the  charge  of  this  woik 
in  May,  1867,  and  arrived  and  assumed  charge  on  May  28, 1867.  Prelimlnaiy 
surveys  were  at  once  made,  and  proposals  were  advertised  for,  for  dredgiog  a 
channel  across  the  upper  middle  bar  and  the  west  extremity  of  Lovell's  island, 
and  for  blasting  ana  removing  the  rocks  in  the  Narrows,  (Tower  Rock  and 
Gorwin  Rock,)  lying  between  Fort  Warren  and  the  Narrows  light,  (commonly 
called  Bug  light,)  upon  the  extremity  of  Great  Brewster  spit.  Pending  the 
securing  of  the  titles  to  the  land  at  Long  island,  Gallup's  island,  and  Point  Aller- 
ton,  upon  which  the  sea-walls  are  to  be  constructed,  no  work  has  been  com- 
menced at  these  points,  nor  have  proposals  for  their  construction  been  invited. 

It  is  proposed  during  the  current  year  to  remove  by  dredging  about  40,000  cubic 
yards  from  the  upper  middle  bar,  so  as  to  make  a  channel  across  that  bar  300 
feet  in  width  and  twenty-three  feet  deep  at  mean  low  water ;  to  dredge  off  the 
southwest  point  of  Lovell's  island,  and  off  the  extremity  of  Great  Brewster 
spit,  removing  about  145,000  cubic  yards,  so  as  to  widen  the  channel  at  that 
point  to  500  feet,  at  twenty-thrpe  feet  depth  at  mean  low  water ;  to  remove  en- 
tirely ''  Tower  Bock"  by  blasting  it  off  to  the  depth  of  twenty-three  feet  at  mean 
low  water,  and  removing  the  fragments  from  the  channel,  and  then  to  blast  off 
and  remove  as  much  of  *'  Gorwin  Rock"  as  the  unexpended  portion  of  the  appro- 
priation assigned  to  that  object  will  accomplish.  An  additional  amount  will  be 
required  for  its  entire  removal.  The  construction  of  the  sea-walls  upon  Long 
Island  head,  Gallup's  island,  and  Point  Allerton,  which  latter  is  called  in  the 
laws  of  Massachusetts  "  Point  Alderton,"  will  also  be  commenced.  For  this 
purpose  contracts  will  be  made  for  the  materials  and  labor,  and  for  the  construc- 
tion of  a  temporary  wharf  at  Long  Island  head  and  Point  Allerton,  with  a  view 
to  the  commencement  of  the  work  early  in  the  spring,  and  for  its  rapid  prose- 
cution during  the  summer. 

Expended  during  the  fiscal  year  ending  June  30,  1867  •••;..  $239  06 

Probable  amount  to  be  expended  during  the  fiscal  year  ending 

June  30,  1867 299, 760.94 

Estimated  amount  required  for  the  fiscal  year  ending  June  30,  1869. 

For  the  preservation  of  north  head  of  Long  island $75, 000  00 

For  the  preservation  of  Gallup's  island 54,  OOO  00 

For  dredging  the  southwest  point  of  Lovell's  island,  to  widen  the 
channel  to  685  feet  at  23  feet  depth  of  mean  low  water,  as  re- 
quired by  the  project  of  the  Boston  harbor  commissioners ....     130, 000  OO 
For  dredging  the  upper  middle  bar  to  23  feet  at  mean  low  water, 
and  a  width  of  1,000  feet,  as  called  for  by  the  project  of  the 

Boston  harbor  commissionei'S *. 1 10, 000  OO 

For  the  preservation  of  Point  Allerton 21, 000  OO 

For  blasting  and  removing  Gorwin  Bock 24, 000  OO 

414, 000  00 
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I  bave  also  the  honor  to  report  the  points  called  for  in  circular  No.  11  of  the 

engineer  department,  series  1867,  as  follows,  viz: 

Ist.  The  plan  adopted  for  the  works  of  preservation  and  improvement,  under 

my  charge  in  this  liarhor,  is  substantially  that  of  the  Boston  harbor  commis- 
sioners, which  has  met  the  general  approval  of  the  Chief  of  Engineers.    The 

items  of  this  plan  are  as  follows,  viz : 

For  the  improvement  of  the  channel  across  the  upper  middle  bar, 
by  dredging  a  channel  23  feet  deep  at  mean  low  water,  and 
1,000  feet  wide,  at  a  total  estimated  cost  of $157,  085  00 

For  the  improvement  of  the  channel  at  the  Narrows,  by  dredging 
off  the  southwest  point  of  Lovell's  island  and  the  extremity  of 
Great  Brewster  spit,  so  as  to  widen  the  channel  to  685  feet  at 
23  feet  depth  of  water,  at  a  total  estimated  cost  oi 188,  805  00 

For  the  improvement  of  the  channel  at  the  Narrows,  by  the  re- 
moval by  blasting  of  Tower  Rock  and  Corwin  Rock,  at  an  esti- 
mated cost  of 20, 000  00 

For  the  preservation  of  the  north  head  of  Long  island,  by  fixe  con- 
struction of  a  sea-wall,  at  an  estimated  cost  of. 150,  000  00 

For  the  preservation  of  the  north  end  of  Gallup's  island,  by  the 

construction  of  a  sea-wall,  at  an  estimated  cost  of 103,  585  63 

For  the  preservation  of  Point  Allerton,  by  the  construction  of  a 

sea-wall,  at  an  estimated  cost  of 70,  991  87 

2d.  The  amounts  that  are  required  for  the  entire  and  permanent  completion 

of  each  work  of  preservation  and  improvement  under  my  charge  is  given  in  the 

previous  paragraph,  No.  1,  with  the  exception  of  the  removal  of  Tower  Rock  and 

Corwin  Rock,  the  cost  of  which  will  be  $44,000. 

3d.  The  amount  that  can  be  profitably  expended  upon  each  work  during  the 

next  fiscal  year  is  as  follows,  viz  : 

For  the  preservation  of  the  north  head  of  Long  island $75,  000  00 

For  the  preservation  of  Gallup's  island 54,  000  00 

For  the  preservation  of  Point  Allerton 21,  000  00 

For  dredging  the  southwest  point  of  Lovell*s  island  and  the  ex- 
tremity of  the  Great  Brewster  spit 130,  000  00 

For  dredging  the  upper  middle  bar 110,  000  00 

For  blasting  Corwin  Rock 24,  000  00 

Total  for  the  preservation  and  improvement  of  Boston  harbor  for 

the  year  ending  June  30,  1869 414,  000  00 


4tb.  The  above  works  are  located  in  the  collection  district  of  Boston  and 
Cbarlestown. 

fnh.  The  above  works  are  located  at  the  port  of  Boston,  Massachusetts.  The 
improvements  at  the  Narrows  are  near  Fort  Warren.  Those  at  the  upper  mid- 
dle bar  are  near  Fort  Independence ;  those  at  Point  Allerton,  near  Boston  light, 
and  those  on  Long  island  at  Long  Island  light. 

6th.  The  amount  of  revenue  collected  at  the  port  of  Boston  for  the  fiscal  year 
ending  June  30,  1867,  and  as  coounuuicated  to  me  by  the  collector,  Judge 
Thomas  Russell,  as  follows,  viz : 

For  customs  in  gold ', $17,  344, 830  53 

Revenue  in  currency 202,  084  98 

Total  revenue 17, 546, 915  51 


7th.  By  information  received  from  the  collector  of  this  port,  I  am  enabled  to 
report,  in  regard  to  this  item,  that  the  number  of  vessek  that  will  probably  be 
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benefited  in  some  degree  by  the  widening  of  the  channel  will  be  about  24,000, 
which  is  the  aggregate  number  of  vesBels  estimated  to  enter  and  leave  this  haibor 
annually  by  the  channel  through  the  Narrows.  The  amount  of  tonnage  during 
the  fiscal  year  ending  the  30th  of  June.  1867,  was  as  follows : 

Tonnage  entered  from  foreign  ports 731, 930 

Tonnage  entered  from  domestic  ports 956, 133 

Tonnage  cleared  from  foreign  ports  689, 822 

Tonnage  cleared  from  domestic  ports 1, 243, 366 

Total  tonnage  entered  and  cleared 3, 621, 251 


This  amount  of  tonnage  will  no  doubt  be  benefited,  more  or  less,  by  the 
widening  of  the  channel.  The  deepening  of  the  channel  to  twenty-three  feet  will, 
the  collector  thinks,  benefit  about  3,000  yessels  of  an  aggregate  tonnage  of  aboat 
1,000,000  tons. 

The  amount  of  commerce  to  be  benefited  by  the  proposed  improyement  it  is 
difficult  to  estimate,  as  no  approximation  can  be  made  of  the  amount  of  the  coast- 
ing trade.  The  imports  and  exports,  however,  are  accessible,  and  amounted 
during  the  last  fiscal  year  to  the  following : 

Total  imports $47,  288, 747 

Total  exports 19,317,874 

Aggregate  amount  of  foreign  commerce 66,  606, 621 


8th.  The  work  being  on  June  30  at  its  commencement,  no  proposal  or  con- 
tracts had  at  that  time  been  made. 
Respectfully  submitted : 

J.  G.  FOSTER, 
Bvt.  Maj,  Gen.  U.  S.  A.,  Lieut,  Col.  Engineers. 

Major  General  A.  A.  Humphreys, 

Chief  of  Engineers^  Washington,  D.  C, 


Q  1. 

Enginbbr  Dbpartmb.vt, 
Wiishingtonf  February  11,  1867. 

Sir  :  I  respectfiilly  return  herewith  the  letter  of  Hon.  T.  D.  Eliot,  acting 
chairman  of  the  Committee  on  Commerce  of  the  House  of  Representatives,  of  the 
29th  ultimo,  with  enclosed  papers  relative  to  the  improvement  of  Boston  harbor, 
referred  to  this  department  for  report,  and  beg  leave  to  submit  the  following 
remarks  in  relation  thereto. 

The  preservation  of  certain  of  the  islands  and  headlands  in  Boston  baj  is 
essential  to  the  maintenance  of  the  existing  channels.  So  important  is  this  con- 
sidered in  connection  with  existing  and  proposed  permanent  fortifications  for  the 
defence  of  the  city  of  Boston,  that  the  construction  of  sea-walls  for  the  preser- 
vation of  Deer  and  Lovell's  and  Great  Brewster  islands  has  been  carried  on  for 
some  time  past  under  regular  appropriations. 

Estimates  for  the  completion  of  these  walls,  amounting  to  $25,000  for  etch,  are 
stibmitted  in  the  last  annual  report  from  this  office,  excepting  for  that  of  De^r 
island,  the  report  upon  which  did  not  reach  this  office  in  time  to  be  incladed, 
but  is  now  presented. 

The  debris  from  these  islands  form  shoals  that  are  advancing  r^nlarly  into 
the  channels,  have  already  obstructed  them,  and  threaten  to  make  still  more 
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BeriouB  changes.    The  growth  of  these  shoals  or  spits  should  be  arrested  and 
portions  of  them  removed  by  dredging. 

In  addition  to  the  islands  named,  works  for  the  preservation  of  the  north  head 
of  Long  island  and  of  Qallup's  island  should  be  at  once  commenced  as  part  of 
the  system  of  defence,  as  well  as  for  the  interests  of  commerce,  as  the  debris  of 
these  islands  form  shoals  that  threaten  to  obstruct  seriously  the  main  channels. 

With  reference  to  the  other  headlands  named  in  the  petition,  that  of  Point 
Allerton  is  of  the  first  importance  in  the  interests  of  navigation,  and  should  be 
preserved  in  the  manner  indicated  in  the  papers  accompanying  the  petition. 

Of  the  same  general  character  but  of  less  importance  is  the  preservation  of 
Xantasket  bluff. 

Respecting  the  south  head  of  Long  island,  Moore  island,  and  Winthrop's  head, 
I  am  not  prepared  to  report.  Their  preservation  would  prevent  the  deteriora- 
tion of  subordinate  channels,  convenient  to  local  and  perhaps  other  trade,  but 
the  closure  or  material  shoaling  of  these  channels  would  aid  the  defence,  and 
if  that  shoaling  or  the  process  causing  it  should  not  in  any  way  impair  the  main 
channels,  I  am  not  satisfied  that  the  deterioration  should  be  arrested.  The  ques- 
tion is  one  that  will  require  careful  investigation. 

The  removal  of  Tower  Rock  and  Gorwin  Rock,  which  stand  on  the  sailiner 
line  in  mid-channel,  and  the  dredging  of  Great  Brewster  and  Lovell's  Island 
spits,  are  works  of  the  first  importance  in  rendering  the  navigation  of  the  main 
channels  leading  to  Boston  harbor  secure  and  commodious. 

The  removal  of  the  upper  middle  bar,  though  not  so  imperatively  required  for 
the  safety  of  navigation,  would  yet  be  of  great  advantage  to  it.  There  are  cer- 
tain considerations,  however,  (which  may  be  presented  fully  at  some  other  time,) 
as  well  as  those  of  economy,  which  may  restrict  the  removal  of  Lovell's  Island 
spit  and  the  upper  middle  bar  within  the  limits  of  the  project  of  the  Harbor 
Commission,  (which  proposes  a  channel  one  thousand  feet  wide  at  the  upper  middle 
bar,  and  685  feet  wide  at  Lovell's  island,  dimensions  well  adapted  to  the  great 
commerce  of  Boston.)  A  portion  of  the  amount  of  the  estimate  of  the  commis- 
sion judiciously  expended  will  be  of  great  advantage. 

I  have  had  the  benefit  of  a  personal  conference  with  the  Harbor  Commission 
of  Boston,  and  an  examination  of  their  reports,  plans  and  estimates.  Under 
their  direction  extensive  and  careful  surveys  and  examinations  in  Boston  bay 
and  harbor  have  been  carried  on  for  several  years,  and  estimates  of  the  extent 
and  cost  of  the  works  for  the  preservation  of  the  headlands  and  the  removal  of 
the  obstructions  in  the  channels  have  been  prepared. 

The  amounts  required  for  the  fiscal  year  ending  June  30,  1868,  for  the  pres- 
erration  of  headlands  and  removal  of  obstructions  in  the  main  channels  which 
are  deemed  essential  for  the  restoration  and  preservation  of  those  channels,  are 
as  follows: 

For  completion  of  sea-wall  on  Great  Brewster  island $25,  000 

For  completion  of  sea-wall  on  Deer  island 25,  000 

For  completion  of  sea-wall  on  Lovell's  island 25,  000 

For  the  preservation  of  the  north  head  of  Long  island 75,  000 

For  the  preservation  of  Gallup's  island 50,  000 

For  the  removal  of  Tower  Rock  and  Cor  win  Rock 20,  000 

For  dredging  Great  Brewster  spit,  Lovell's  Island  spit,  and  upper 

middle  bar 100,  000 

For  the  preservation  of  Point  Allerton 50,  000 

For  the  completion  of  these  works  there  will  be  required  in  addition  for  the 
fiscal  year  following  thai  ending  June  30,  1868^- 

For  the  preservation  of  north  head  Long  island $75,  000 

For  the  preservation  of  (shdlup's  island 54»  000 
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For  dredging  Loveirs  spit,  if  it  should  be  found  necessary  to  cany 
it  to  the  fall  width  of  the  project  of  the  Boston  Harbor  Commis- 
sion, 685  feet $130,  000 

For  dredging  the  upper  middle  bar,  if  it  shoald  be  found  necessary 
to  carry  it  to  the  full  width  of  the  project  of  the  Boston  Harbor 
Commission,  1,000  feet 110. 000 

For  the  preservation  of  Point  Allerton 21,  000 

For  the  preservation  of  Nantasket  bluff 95,  000 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 

Chief  of  Engintert. 
Hon.  E.  M.  Stanton, 

Secretary  of  War. 


APPENDIX  B. 

Report  on  the  8aco  river  improvements  for  the  fiscal  year  ending  June  30, 1867, 
by  Brevet  Brigadier  General  George  Thorn,  lieutenant  colonel  of  engineers. 

United  States  Engineer  Office, 

Portland,  Maine,  September  10,  1S67. 

By  acts  of  Congres  approved  June  23,  1866,  and  March  2,  1867,  appropria- 
tions were  made  for  improving  the  navigation  of  this  river.  That  made  in  1866 
(to  wit,  $40,000)  was,  as  I  understand,  based  on  the  report  and  estimates  of 
George  Davidson,  esq.,  assistant  United  States  Coast  Survey,  dated  May,  1866, 
and  the  balance  appropriated  in  March,  1867,  was  based  on  the  estimates  sub- 
mitted by  me  in  my  report  to  the  engineer  department,  dated  January  5,  1867. 
Accompanying  that  report  were  plans  and  estimates  for  rebuilding  the  piers  and 
removing  the  sunken  rocks,  amounting  to  $211,701  05,  which  included  General 
Alexander's  estimate  of  $192,500  for  the  breakwater  uniting  the  piers  (Nos.  11 
and  12)  near  the  month  of  the  river. 

In  obedience  to  instructions  from  the  department,  dated  March  '28,  1867,  (t 
copy  of  which  is  hereto  appended,  marked  3,)  I  issued  a  notice  dated  April  8, 
1867,  inviting  "  proposals  for  furnishing  rough  stone  for  a  breakwater  at  the 
mouth  of  Saco  river,  Maine."    A  copy  of  the  notice  is  hereto  appended,  marked  4. 

Four  bids  were  received  for  this  work,  the  lowest  being  that  of  Messrs.  James 
M.  Deering  &  John  W.  Deering,  of  Saco,  Maine,  for  SI  81  per  ton  of  2,240 
pounds,  as  will  be  seen  in  referring  to  the  abstract  of  proposals  hereto  appended, 
and  marked  1. '  Before  entering  into  a  contract  with  these  parties  for  the  work, 
I  awaited  the  determining  of  the  position  of  the  breakwater  by  a  board  of  engi- 
neers to  be  appointed  for  that  purpose,  as  instructed  by  department  letter  of 
the  28th  of  March,  1867.  On  tlie  13th  of  June  the  report  of  the  board  of  engi- 
neers on  this  subject  was  transmitted  to  the  department,  a  copy  of  which  is  hereto 
appended,  marked  5.  On  the  14th  of  June  I  entered  into  a  contract  with 
Messrs.  Deering,  who  were  the  lowest  bidders,  for  furnishing  the  stone  for  the 
breakwater.  The  report  of  the  board  of  engineers  and  contract  made  with 
Messrs.  Deering  having  both  been  approved  by  the  department,  the  contractor 
commenced  the  delivery  of  the  stone  on  the  last  of  June.* 

In  pursuance  of  instructions  from  the  department,  dated  March  28,  1867, 1 
advertised  for  proposals  for  removing  a  sunken  rock  in  Saco  river,  a  copy  of  the 
notice  being  hereto  appended,  marked  6. 

*  Up  to  the  8th  of  September,  1867,  about  14,000  tons  of  stone  were  delivered. 
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Two  bids  only  were  received  for  this  work,  the  lowest  being  that  of  Mr.  James 

ADdrews,  of  Biddeford,  for  six  hundred  dollars,  as  will  be  seen  on  referring  to 

the  abstract  of  proposals  hereto  appended,  marked  1. 
A  contract  was  made  with  Mr.  Andrews,  and  it  has  been  fulfilled  by  him> 

The  amount  that  will  be  required  for  the  entire  permanent  comple- 
tion of  the  breakwater  and  other  improvements  in  Saco  river, 
as  exhibited  in  my  report  dated  January  5, 1867,  (since  printed 
by  Congress,)  is $211,  701  05 

To  which  add  for  105,000  cubic  feet  additional  coping 
of  breakwater  on  its  exterior  face  down  to  low- 
water  mark,  at  50  cents  per  cubic  foot $52, 500  00 

10  per  cent,  for  contingencies 5, 250  00 

57,750  00 


269,451  05 


Say,  $270,  000. 

Total  amount  appropriated  by  acts  of  Congress  approved  March  2, 1807,  and 
June  23,  1866,  $80.000 ;  amount  required  for  completion  of  work,  $150,000, 
of  which  $75,000  can  be  profitably  expended  upon  it  during  the  next  fiscal  year. 

The  works  for  the  improvement  of  the  navigation  of  Saco  river  are  located 
in  the  collection  district  of  Saco  and  near  the  ports  of  Saco  and  Biddeford, 
Maine.  The  nearest  light-house  is  on  Wood  island,  opposite  the  mouth  of  Saco 
riv(T»  and  the  nearest  forts  are  those  in  Portland  harbor. 

The  amount  of  revenue  collected  at  Saco,  (the  port  of  entry,)  as  furnished  by 
the  collector,  was  for  the  fiacal  year  ending  June  30,  1867,  $755  76. 

As  to  the  amount  of  commerce  and  navigation  that  would  be  benefited  by 
the  completion  of  these  works  of  improvement  I  will  here  repeat  the  information 
kindly  furnished  by  Mr.  Edward  Eastman,  then  United  States  deputy  collector, 
contained  in  my  special  report  of  the  5th  of  January  last,  to  wit : 

**  At  the  inner  harbor,  which  is  inside  the  bar,  we  have  averaged  about  forty  coal 
vessels  and  about  one  hundred  and  fifty  to  two  hundred  vessels  in  the  coasting 
business,  bringing  general  merchandise  for  this  place  and  Biddeford  and  the  back 
country,  and  carrying  out  timber,  &c.,  exclusive  of  what  comes  by  railroad.  This 
port  is  the  entry  for  the  supplies,  including  the  back  districts,  of  a  population  of 
about  thirty  thousand,  and  is  the  natural  shipping  port  of  the  timber  interest  of 
nearly  the  whole  of  York  county,  except  some  towns  in  the  extreme  western 
part  which  lie  near  Portsmouth,  New  Hampshire. 

'*  In  addition  to  our  former  business  since  this  appropriation  was  made  an  ice 
company  has  been  formed  by  persons  from  Philadelphia  in  connection  with  resi- 
dents of  Saco,  who  are  making  arrangements  for  the  exportation  of  ice.  They 
are  erecting  large  store-houses  on  or  near  one  of  our  wharves,  and  say  they 
will  employ  about  one  hundred  coasting  vessels  in  the  ice-carrying  trade  the 
coming  season. 

**  The  Saco  Ship-building  Company  also  has  just  fairly  started,  and  will  give 
a  new  impetus  to  our  commerce,  as  they  obtain  a  considerable  portion  of  their 
timber  from  the  southern  markets." 

The  improvements  now  in  progress  may  be  regarded  as  permanent,  and  such 
as  after  completion  will  not  require  further  expenditure. 

The  papers'  described  as  follows  are  hereto  appended  : 

1.  Abstract  of  proposals  fur  each  work,  with  name  of  bidders,  &c. 

*  On  tbe  24th  of  July,  1867,  another  contract  for  the  entire  removal  of  the  sunken  rocks  at 
Little  islands  was  made  with  Mr.  James  M.  Andrews,  of  Biddeford,  Maine,  for  the  sum  of 
t^OOO.     On  the  8th  of  September,  1867,  the  contract  was  falfiUed. 
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2.  Abstract  of  contracts  for  each  work,  with  name  of  contractors. 

3.  Gop7  of  instmctions  from  the  engineer  department. 

4.  Gop7  of  notice  inviting  proposals  for  breakwater. 

5.  Copy  of  report  of  board  of  engineers. 

6.  Gop7  of  notice  inviting  proposals  for  removing  snnken  rock. 

GEORGE  THOM, 
Lieut,  Colonel  of  Engineers,  Brevet  Brig,  Gen,  U.  S.  A. 


No.  1. — Abstract  of  bids  received  for  the  improvement  qfSaco  river,  Maine, 

Nature  of  work. 

1 
2 
3 

4 
1 

2 

Names  of  bidders. 

Amount  bid  for. 

Price. 

Furnishing   rough 
stone  for  break- 
water. 

For  removing  sunk- 
en rock. 

Wm.  Courtenay,  Baltimore, 

Maiyland. 
Isaac    Hamilton,    Cnmber- 

land,  Maine. 
Jas.  Andrews,  W.  G.  Qooch 

&  Co.,  Goodwin  &,  Buck, 

Ira  Andrews,   W.   &  J. 

Moore,  all  of  Biddeford, 

Maine. 
Jas.  M.  Deering  and  John  W. 

Deering,  of  Saco,  Maine. 
Ira  Andrews,  of  Biddeford, 

and  Jas.  M.  Deering,  of 

8aco. 
Jas.  Andrews,  of  Biddeford, 

Maine. 

25,000    tons 

25,000    tons. 

50,000    tons, 
(more  or  less.) 

50,000    tons, 
(more  or  less.) 
Whole  work. 

Whole  work. 

|2  23  per  2,240  Ibt. 
2  15  per  2,240  lbs. 
183  per  2,240  Iha. 

1  81  per2,240Ibs. 
12,360  00 

600  00 

Lieut,  Col,  ofEnginM\ 

GEORGE  THOM, 
rs.  Brevet  Brig,  Gem,  U,  S.  Armff. 

Tovement  of  Saco  river,  Maine. 

• 
No.  2. — Abstract  of  c 

ontracts  made  for  the  imji 

Nature  of  work. 

1 
2 

Names  of  contractors. 

• 

Quantity. 

Price. 

Furnishing   roueh 
stone  for  break- 
water. 

For  removing  sunk- 
en rock. 

Jas.  M.  Deering  and  John 
W.    Deering,    of    Saco, 
Maine. 

Jas.  Andrews,  of  Biddeford, 
Maine. 

50,000    tons, 
(more  or  less.) 

Whole  work. 

|1  81  per  2,240  lbs. 
1600  00 

• 

Lieut,  Col,  of  Em 

GEORGE 
finurs,  Brewet  I 

THOM. 
brigadier  GemtttL 

No.  3. 

Enotnbrr  Department, 

Washington,  March  28, 1867. 

GoLONBL :  Your  letter  of  the  26th  instant  has  been  recetved.    Tonr  recom- 
mendation that  the  funds  appropriated  for  the  improvement  of  tbe  Saco  Hrer 
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be  applied  to  the  constrnction  of  a  breakwater  uniting  piers  Nos.  11  and  12, 
except  80  much  as  maj  be  required  to  rebuild  pier  No.  6,  and  to  remove  tbe 
Bunkeu  rock  in  the  channel  at  Little's  island,  and  (should  it  be  hereafter  desirable) 
to  rebuild  pier  No.  8  at  **  Feny  Narrows,"  is  approved,  with  the  condition  that 
the  position  of  the  breakwater  shall  first  be  determined  bj  a  board  of  engineers. 
Too  can  proceed,  however,  to  advertise  for  proposals  for  furnishing  the  necessary 
materials  for  the  work,  in  order  that  no  unnecessary  delay  may  occur  in  its 
vigorous  prosecution  at  as  early  a  day  as  practicable. 
Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS. 
Brig,  Gen,  and  Chief  fjf  Engineers,  Maj.  Gen.  of  Vol, 

Brevet  Colonel  Gborob  Thom,  U.  S.  A., 

lAeut,  Colonel  of  Engineers t  Portlandt  Maine, 


No.  4. 


Proposals  for  furnishing  rough  stone  for  a  breakwater  at  the  mouth  uf  Saco 
river,  Maine,  will  be  received  at  this  office  until  10  o'clock  a.  m  ,  on  Tuesday,  the 
30th  instant. 

The  quantity  required,  under  recent  appropriations,  will  be  fifty  thousand 
tons,  more  or  less.  The  stone  must  be  of  suitable  size  and  strength,  and  be 
deposited  in  such  places  and  in  such  manner  as  may  be  directed  by  the  superin- 
tending engineer,  in  conformity  with  the  plans  adopted. 

The  delivery  of  the  stone  must  commence  as  soon  as  practicable  after  the 
approval  of  the  contract,  and  be  completed  on  or  before  the  first  day  of  December 
next  Persons  in  making  proposals  will  btate  the  price  per  ton  (of  2,240  pounds) 
«f  stone  delivered  and  deposited  in  position ;  the  weight  to  be  ascertained  at 
the  expense  of  the  contractor  and  to  the  satisfaction  of  the  superintending 
engineer. 

Proposals  will  be  considered  for  one-half  or  for  the  whole  of  the  above-named 
amount. 

Should  any  person  find  it  impracticable  to  undertake  the  whole  job  in  the 
time  above  specified,  they  are  requested  to  state  in  their  proposals  the  earliest 
period  (to  be  not  later  than  the  1st  of  July,  1868)  in  which  they  will  contract 
to  complete  it,  with  the  understanding  that  not  less  than  35,000  tons  will  be 
delivered  on  or  before  the  first  day  of  December  next. 

Each  proposal  must  be  accompanied  by  a  written  guarantee  signed  by  two 
respoasibie  persons,  in  the  required  form,  that  the  bidder  will,  when  called  on, 
if  his  proposal  be  accepted,  enter  into  a  contract  and  bond,  with  good  and  suffi- 
cient security,  (the  sureties  and  their  places  of  xesidence  to  be  named  in  the 
proposal,)  for  the  true  and  faithful  performance  of  his  contract.  The  contract 
will  be  awarded  to  the  lowest  responsible  bidder,  and  be  subject  to  the  approval 
of  the  Secretary  of  War. 

The  undersigned,  however,  reserves  the  right  to  exclude  the  bids  of  any 
persons  who  there  is  reason  to  believe  will  not  faithfully  and  promptly  perform 
tbe  contract;  any  informal  bids,  as  well  as  those  that  are  above  a  responsible 
price  for  the  work ;  and  no  member  of  Congress,  officer  or  agent  of  the  govern- 
ment, nor  any  person  employed  in  the  public  service,  shall  be  admitted  to  any 
^hare  in  the  contract,  or  any  benefit  which  may  arise  therefrom. 

Payments  will  be  made  monthly — 20  per  cent,  to  be  reserved  therefrom  until 
the  whole  work  is  furnished,  and  to  be  forfeited  in  the  event  of  the  non-fulfil- 
ment of  the  contract  in  the  time  and  manner  as  therein  required. 

PereoDS  desiring  to  make  proposals  will  please  call  on  the  undersigned  at  hi* 

31  w ^VoL  ii 
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office,  in  Morton  block,  on  Congress  street,  for  forma  of  same,  and  for  more 
d<  finite  information,  if  desired,  and,  on  transmitting  them,  will  indorse  thereon, 
"  Proposuls  for  improvement  of  Saco  river." 

GEORGE  THOM, 
Brevet  Brigadier  General,  U,  S.  Army. 

United  Statk8  Enginrrr  Oppick, 

Portland^  Maine,  April  8,  1867. 


No.  5. 
Proposah  for  removing  a  sunken  rock  in  Saco  river,  Maine. 

Proposals  will  be  received  at  the  office  antil  2  o'clock  p.  m.,  oa  Friday,  the 
17 1  •  in;(tant,  for  removing  a  sunken  rock  in  mid-channel  of  Saco  river,  at  Little 
island.  The  rock  has  an  irregular  shape,  being  abont  seventeen  feet  long  bj 
five  wide,  and  six  feet  in  heigbt.  The  depth  of  water  in  the  channel  at  thli 
place  is  from  eight  Ui  nine  feet  at  mean  low  water.  The  rock  mast  be  en/irtly 
removed  from  the  channel,  and  its  fragments  be  deposited  ou  the  site  of  tht 
breiik water  at  the  mouth  of  the  river.  The  work  must  be  commenced  immedi- 
atelj  after  the  approval  of  the  contract,  and  be  completed  not  later  than  foor 
weeks  from  that  period.  In  making  proposals  bidders  will  state  the  price  for 
which  they  will  perform  the  job.  Each  proposal  must  be  accompanied  by  t 
written  guarantee,  signed  bj  two  respourible  persons  in  the  required  form,  that 
the  biddt^r  will,  when  called  on,  if  his  proposal  be  accepted,  enter  into  a  contnct 
and  bond  with  g(»od  and  sufficient  secuiity  (the  sureties  and  their  places  of  resi- 
dence to  be  named  in  the  proposal)  for  the  true  and  faithful  performance  of  hit 
contract  The  contract  will  be  awarded  to  the  lowest  responsible  bidder  and 
be  subject  to  the  approval  of  the  Secretary  of  War.  The  undersigned,  bov- 
ever,  reserves  the  light  t^  exclude  the  bids  of  any  persons  who  there  is  reason 
to  believe  will  not  faithfully  and  promptly  perform  the  contract;  also  any  in- 
formal bids,  as  well  as  those  that  are  above  a  reasonable  price  for  the  work ;  and 
no  member  of  Congress,  officer  or  agent  of  the  government,  nor  any  person  em- 
ployed in  the  public  service,  shall  be  admitted  to  any  share  in  the  contract  or 
any  benefit  which  may  arise  therefrom.  Payment  will  be  made  on  the  satisfac- 
tory completion  of  the  work. 

Persons  det^irons  t"  make  proposals  will  please  call  on  the  undersigned,  at  bii 
office  in  Morton  block,  on  Congress  t^treet,  for  forms  of  same,  and  for  more  defi- 
nite information,  if  desired;  and  on  transmitting  them,  will  indorse  thereon 
"  Proposals  for  removing  rock  in  Saco  river,  Ma>ue  " 

GEORGE  THOM, 
Brevet  Brigadier  General  U.  S»  A* 

United  States  Enginrbk  Oppick, 

Portland,  Maine,  May  7,  1867. 


R  1. 

United  States  Enoinbbr's  Ofpicb, 

PiiT/iand,  Maine,  June  13, 1867. 

General:  I  have  the  honor  to  trnni*mit  herewith  a  report  of  board  of  tnp- 
neers,  convened  in  c  mplianco  with  Engineer  Order  No  43,  dated  Jane  0.  1867, 
**  for  the  consideration  of  the  plan  proposed  for,  but  especially  to  detennine  the 
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proper  posUioa  and  extent  of,  the  breakwater  at  the  mouth  of  the  Saco  river." 
Al:»o,  to  forward  herewith  a  copy  of  the  plan  recommended  bj  the  board  for 
adoption. 

I  am,  yery  respectfally,  your  obedient  eervant, 

GEORGE  THOM, 
Lieut,  Col,  Corps  of  Engineers,  Brevet  Brig.  Gen,  U.  S.  Army. 
Major  General  A.  A.  Humph rbys, 

Chief  of  Engineers,  U.  S.  Army,  Washington,  D.  C. 


In  pursuance  of  Engineer  Order  No.  43,  dated  June  6,  1867,  the  board  of 
engineers— consisting  of  Brevet  Brigadier  General  Uartman  Bache,  colonel  of 
engineers ;  Brevet  Brigadier  General  George  Thom,  lieutenant  colonel  of  en- 
gineers ;  Brevet  Golonel  Thomas  L.  Oasej,  major  of  engineers — ^assembled  at 
Saco,  Maine*  on  Tuesday,  June  11,  1867,  '*for  the  consideration  of  the  plans 
proposed  for,  but  especially  to  determine  the  proper  position  and  extent  of,  the 
the  breakwater  at  the  mouth  of  Saco  river." 

The  board  made  a  personal  examination  of  the  river,  the  channels,  piers,  and 
bars  at  its  mouth,  after  which  it  adjourned,  to  meet  at  Portland,  Maine,  at  9  a. 
m.  Wednesday,  June  12,  1867. 

The  board,  pursuant  to  adjournment,  met  at  Portland,  Maine,  at  9  a.  m. 
Wednesday,  June  12,  1867 ;  present,  all  its  members. 

All  the  information  relating  to  this  work  in  tht*  possession  of  Brevet  Briga- 
dier General  George  Thom,  lieutenant  colonel  of  engineers,  was  laid  by  him 
before  the  board,  includini^  the  following  papers,  viz :  Notes  on  the  piers  in  the 
8aco  river,  Maine,  submitted  by  Captain  J.  G.  Barnard,  corps  of  engineers, 
dated  October  18,  1853,  with  accompanying  drawing^;  report  of  Mr.  George 
Davidson,  assistant.  United  States  Coast  Survey,  dated  May  19,  25,  and  27 
1866,  with  accompanying  maps ;  and  report  of  Brevet  Brigadier  General  B.  S. 
Alexander,  lieutenant  colonel  of  engineers,  dated  October  16,  18G6,  with  accom- 
panying pbins. 

Afier  a  free  discussion  of  the  various  plans  presented,  it  was — 

Resolved,  That  this  board  accepts  the  plan  proposed  by  Brevet  Brigadier 
General  B.  S.  Alexander,  lieutenant  colonel  corps  of  engineers,  for  the  break- 
water at  the  mouth  of  Saco  river,  Maine,  as  set  forth  in  his  report  of  October 
16,  1866,  and  recommends  that  it  be  constructed  to  the  extent  and  in  the  posi- 
tion therein  laid  down.  At  the  same  time,  the  board  would  leave  it  to  the  direc- 
tion of  the  constructing  engineer  to  make  such  changes  in  the  inner  slope  of 
the  cross  section  of  the  breakwater  as  may  be  found  expedient. 

The  board  having  concluded  the  duties  for  which  it  was  convened,  adjourned 
sine  die. 

THOMAS  LINCOLN  CASEY, 
Major  of  Engineers  and  Brevet  CoL  U.  S.  Army. 
GEORGE  THOM, 
Lieut.  Col,  of  Engineers,  and  Brevet  Briff.  Gen.  U.  S.  Army. 

UARTMAN  BACHE, 
Colonel  of  Engineers,  Brevet  Brigadier  GeneraL 
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R2. 

Report  on  the  survey  of  Richmond's  island,  (Jape  Elizaheth,  Maine f  for  tk 
year  ending  June  30,  1867,  by  Brevet  Brigadier  General  George  Them, 
lieutenant  colonel  corps  of  engineers. 

United  Statks  Enginbbr  Oppick, 

Portland,  Maine,  September  10,  1867. 

The  act  of  Congress  approved  March  2, 1867,  proyiding  for  the  survey  of  tlu 
locality,  does  not  state  its  purpose ;  but  as  a  small  appropriation  has  heretofore 
been  made  for  building  a  breakwater  connecting  Richmond's  island  with  the 
mainland,  and  as  an  attempt  was  made  about  the  years  1853  and  1854  to  cod- 
struct  such  a  work,  for  the  purpose  of  making  a  harbor  of  refuge  at  that.  pUoe. 
1  have  caused  a  survey  to  be  again  made  with  a  view  to  submitting  a  plui  and 
estimate  of  the  cost  of  such  a  work  as,  in  my  opinion,  would  be  best  adapted 
to  that  purpose. 

The  bar  connecting  the  island  and  the  mainland  is,  doubtless,  caused  by  tbe 
meeting  of  the  currents  passing  around  both  the  eastern  and  the  western  points 
of  the  island ;  that  portion  of  the  bar  nearest  to  the  island  being,  as  it  appetn. 
fixed  and  unchanged  in  its  position,  while  that  nearest  the  mainland  is  moved  I 
a  short  distance  from  the  westward  to  the  eastward,  as  the  east  or  west  windi 
may  respectively  predominate.  Its  general  position,  however,  is  on  a  line  con- 
necting the  two  nearest  points  of  the  island  and  mainland. 

A  breakwater  constructed  on  this  bar,  uniting  these  two  points*  would  form  t 
good  harbor  of  refuge,  affording  a  safe  anchorage  and  good  holding  groaod. 
with  the  wind  from  any  point  between  north  and  southwest;  and  as  the  winds  from 
the  northward  and  eastward  bring  the  most  violent  and  destructive  gales  which 
occur  on  this  coast,  there  can  be  no  question  as  to  the  very  great  importance  and 
advantage  of  such  a  work  at  this  place,  in  thus  aflfording  refuge  to  vessels  which 
are  prevented  by  these  storms  from  entering  Portland  harbor  or  other  places  on 
this  part  of  the  coast. 

The  breakwater,  to  be  permanent,  should,  in  my  opinion,  be  built  of  stone 
The  proposed  location  with  its  longitudinal  section  and  a  general  cross  section 
are  exhibited  on  the  accompanying  map. 

As  the  capping  of  this  work  would  greatly  increase  its  cost,  it  is  not  estimated 
for ;  but  should  it  hereafter  be  found  necessary  to  resist  the  action  of  the  set, 
it  can  be  added.  It  is  probable,  however,  that  it  will  not  be  necessary,  as  the 
proposed  structure  will  prevent  the  shifting  of  the  bar  and  increase  its  founds* 
tion,  and  will  thereby  acquire  additional  strength. 

There  is  an  abundance  of  rubble  stone  to  be  found  on  Gape  Elisabeth,  which 
will  reduce  the  probable  cost  of  the  work. 

To  construct  it  there  would  be  required  68,000  tons  of  rubble 

stone,  which,  at  $1  25  p3r  ton,  would  cost S85, 000  00 

Add  10  per  cent,  for  contingencies 8, 500  00 

Total 93,500  00 


Of  which  $50,000  can  be  profitably  expended  upon  it  during  the  next  fiscal  year 
The  following  information  is  furnished  in  compliance  with  the  requirements  of 
the  act  providing  for  this  survey,  viz  : 

The  proposed  work  is  located  in  the  collection  district  of  Portland  and  Fal- 
mouth ;  it  is  distant  from  Portland,  the  port  of  entry,  by  water  about  12  mile^* 
and  eight  by  land  ;  and  from  Saco,  another  port  of  entry,  about  13  miles  by 
water  and  about  the  same  distance  by  land. 

Cape  Elizabeth  light-houses  lie  about  two  miles  to  the  northeast,  and  Wood 
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Island  light-house  (opposite  the  month  of  Saco  river)  about  eight  miles  to  the 
BOQth  of  this  locality.  The  nearest  forts  are  those  in  Portland  harbor,  viz : 
Forts  Gorges,  Preble,  and  Scammel. 

At  Portland,  the  nearest  port  of  entry,  the  amount  of  revenue  collected  for 
the  fiscal  year  ending  June  30,  1S67,  was — 

Duties  on  importations $986,  318  17 

Tonnage  and  hospital  money 47,  574  37 

Total 1,033,892  54 


The  amount  of  duties  assessed  at  this  port  on  merchandise  entered  during  the 
same  period,  which  includes,  in  addition  to  the  foregoing,  duties  on  goods  in 
transitu  for  the  British  provinces,  and  on  those  entered  for  other  ports  in  bond, 
was  $7,682  650. 

The  amount  of  commerce  and  navigation  that  would  be  benefited  by  the 
completion  of  this  work  may  be  inferred  from  the  following  information  fur- 
nished by  Hon.  J.  Washburn,  jr..  United  States  collector  at  Portland,  Maine : 
"  The  number  of  foreign  entrances  and  clearances  at  Portland,  Maine,  for  the 
year  ending  June  30,  1867,  was  1,171 ;  the  number  of  domestic  entries  and 
clearances  during  the  same  period  was  1,430."  But  this  statement  exhibits  but 
a  part  of  the  commerce  that  would  be  benefited  by  the  work  referred  to  in 
Portland  harbor  and  at  Richmond's  island. 

The  number  of  vessels  that  put  into  Portland  harbor  and  that  at  Richmond's 
island  during  the  year,  which  do  not  make  entry  at  Portland,  is  very  large. 

GEORGE  THOM, 
LieuL  CoL  Carps  of  Engineers,  Bvt,  Brig,  General, 


R3. 

Report  on  the  extension  of  the  breakwater  in  Portland  harbor,  Maine,  by  Bre- 
vet Brigadier  General  George  Thorn,  lieutenant  colonel  corps  of  engineers, 
for  the  fiscal  year  ending  June  30,  1867. 

Unitkd  Statks  Enginbbr  Officb, 

Portland,  Maine,  September  10,  1867. 

By  an  act  of  Congress,  approved  June  23,  1 866,  an  appropriation  was  made 
for  this  work  amounting  to  $105,111  05.  This  is  the  amount  that  was  esti- 
mated for  the  entire  completion  of  the  work. 

In  November,  1866,  1  relieved  Brevet  Brigadier  General  B.  S.  Alexander, 
lieutenant  colonel  of  engineers,  from  the  charge  of  this  work.  He  had  already 
eaased  soundings  to  be  made  for  a  distance  of  180  feet  from  the  outer  end  of 
the  breakwater,  and  had  submitted  a  plan  for  its  extension.  As  this  involved  a 
departnre  from  the  original  plan,  I  was  instructed  by  the  department,  (see  Ap- 
pendix A,)  before  determining  upon  the  plan  of  this  work,  to  make  a  full  series 
of  current  and  tidal  observations  at  such  points  in  the  harbor  as  *'  might  be  found 
Meful  aids  in  arriving  at  proper  conclusions," 

After  repeated  experiments  it  was  found  impracticable  to  make  the  current 
observations  called  for  during  the  winter,  owing  to  the  winds,  storms,  and  float- 
ing ice.  The  tidal  obst^rvations,  however,  were  continued  day  and  night  for  two 
or  three  months,  and  satisfactory  results  obtained. 

A  board  of  en^^ineers  appointed  by  the  department  order  of  June  6,  1867, 
''to  investigate  the  question  of  the  proper  direction  and  length  of  the  extension 
of  the  breakwater,"  approved  the  plan  recommended  by  General  Alexander. 
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Before  further  action  thereon  by  the  department,  the  carrent  and  tidal  obimt- 
tions  called  for  are  to  be  furnished.*  Having  been  instructed  under  dtte  of 
June  27,  18G7,  to  have  the  breakwater  repaired,  and  the  nnfinu^hed  portion 
Bonthwi'st  of  the  ligrht-house  and  the  shore  end  completed,  I  advertised  for  pro- 
posals for  the  same.t 

The  amount  already  appropriated  tor  this  work  is  deemed  sufficient  for  iu 
completion,  and  it  is  probable  that  it  will  be  completed  daring  the  next  fi^ctl 
year.  This  work  is  situated  in  the  collection  district  of  I'ortland  and  Falmooih. 
It  is  in  Portland  harbor,  has  a  light-house  built  on  its  outer  extremity,  aod  ii 
in  the  immediate  vicinity  of  Fort  Gorges,  Fort  Preble,  and  Fort  Scamniel. 
The  amount  of  revenue  collected  for  the  fiscal  year  ending  June  30, 1867,  was, 
as  stated  by  the  United  States  collector,  as  follows,  viz : 

Duties  on  importations $986,  318  17 

Tonnage  and  hospital  money 47, 574  37 

Total 1, 033,  892  W 


The  amount  of  duties  assessed  at  this  port  on  merchandise  entered  during  tbe 
same  period,  which  includes,  in  addition  to  the  foregoing,  duties  on  good^  in 
transit  to  the  British  provinces  and  on  those  entered  for  other  ports  in  bond, 
was  $7,862,650. 

The  amount  of  commerce  and  navigation  that  would  be  benefited  bj  tbe 
completion  of  this  work,  as  also  stated  by  the  collector,  is  as  follows,  viz :  **  Tbe 
number  of  foreign  entrances  and  clearances  at  this  port  for  the  year  ending  Jaoe 
30,  1867,  was  1,171 ;  the  number  of  domestic  entries  and  clearances  daring  the 
same  period  was  1,430.  But  this  statement  exhibits  but  a  part  of  the  commerce 
that  would  be  benefited  by  the  work  referred  to.  The  number  of  vessels  thit 
put  into  this  harbor  and  that  at  Richmond's  island  during  the  year,  which  do  not 
make  entry  at  Portland,  is  very  large." 

The  proposed  completion  of  this  work  may  be  regarded  as  permanent,  aod 
after  completion  will  not  require  further  expenditure. 

GEORGE  THOM, 
Lieut,  Colonel  of  Engineers,  Brevet  Brig.  Gen.  U.  S.  A. 


A. 

Enoinkbr  Departmbnt, 

Washingtant  November  5,  1866. 

Colon  BL:  Brevet  Brigadier  General  Alexander,  in  his  report  upon  the  break- 
water at  Portland,  expresses  an  opinion  adverse  to  its  "  extension  further  tbao  \s 
necessary  to  give  it  a  proper  termination,"  and  this  would  involve  a  departure 
from  the  original  plan.  It  is  suggested  that  before  determining  upon  it,  a  full 
series  of  current  and  tidal  observations  might  be  found  usefnl  aids  in  arriving  at 
proper  conclusions.  Current  observations  might  be  made  at  the  following  posi- 
tions, viz: 

1st.  Middle  of  main  channel,  between  the  end  of  the  breakwater  and  Fort 
Gorges. 

2d.  Mid-channel,  off  Pomroy's  Rock. 

3d.  Off  Fort  Gorges,  iu  the  middle  of  the  channel  from  Casco  bay  that  rnoa 
west  of  Fort  Gorges. 

*  In  Julj  and  Augnst,  1867,  a  very  minute  and  satisfactorj  series  of  carrent  ud  tidsl 
obaenrations  were  made  by  Assistant  Engineer  Mr.  A.  Grant  Childs,  it  having  been  the 
earliest  opportaDitj  for  so  ^ing. 

t  Contracts  have  been  made  for  this  work,  and  operatioiis  were  commeneed  on  the  1st  of 
September,  mb7. 


REPOKT  OF  THE  SECRETARY  OF  WAR.  487 

4th.  Od  the  Middle  Ground. 

5th.  In  mid-channel  between  the  Middle  Ground  and  the  end  of  the  break- 
water. 

6  th.  In  mid -channel  of  inner  harbor. 

Tidal  observations  might  be  taken  at  the  same  time  with  the  current  observa- 
Uons,  to  extend  through  at  least  one  lunation,  as  follows,  viz : 
let.  At  the  end  of  the  breakwater. 
2d.  At  Port  Gorges. 

3d.  At  the  Atlantic  and  St.  Lawrence  railroad  bridge. 
4th.  At  Portland  bridge. 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Chief  of  Engineers,  Brig,  and  Brevet  Maj,  Gen, 

Brevet  Colonel  Gborqb  Thom,  U.  S.  A., 

lAetU.  Col.  of  Engineerst  Portland,  Me. 


B4. 

United  States  EiNoiNBBR  OpprcE, 

Portland,  Me,,  June  13,  1867. 

GbnbraL:  I  have  the  honor  to  transmit  herewith  the  report  of  the  board  of 
engineers  convened  under  Engineer  Order  No.  43,  dated  June  6,  1867,  to  in- 
vestigate the  question  of  a  proper  direction  and  length  of  the  extension  of  the 
breakwater. 

A  copy  of  the  drawings  and  plans  recommended  for  adoption  will  also  be  for- 
warded as  soon  as  completed. 

Those  drawings  will  be  duplicates  of  those  accompanying  the  report  of  Brevet 
Brigadier  General  6.  S.  Alexander,  lieutenant  colonel  corps  of  engineers,  dated 
September  25,  1866,  to  which,  for  the  present,  the  department  is  respectfully 
referred. 

I  am,  very  respectfully,  your  obedient  servant, 

GEO.  THOM. 
•    Lieut.  Col.  Corps  of  Engineers,  Brevet  Brig.  Gen.  U.  S.  A. 

Major  General  A.  A.  Humphreys, 

Chief  of  Engineers  U.  S.  A.,  Washington,  D,  C. 


In  pursuance  of  Engineer  Order  No.  43,  dated  June  6,  1867,  the  board  of 
engineers,  consisting  of  Brevet  Brigadier  General  Hartman  Bache,  colonel  of 
engineers ;  Brevet  Brigadier  General  George  Thom,  lieutenant  colonel  of  engi- 
neers ;  Brevet  Colonel  Thomas  L.  Casey,  major  of  engineers,  assembled  at  Port- 
land, Maine,  on  Wednesday,  June  12,  1867,  to  investigate  the  question  of  the 
proper  direction  and  length  of  the  extension  of  the  breakwater. 

The  board  made  a  personal  examination  of  the  breakwater ;  afler  which  it 
adjourned  to  meet  at  10  a.  m.,  June  13,  1867. 

The  board,  pursuant  to  adjournment,  met  at  10  a.  m.,  June  13, 1867;  present, 
all  its  members. 

All  the  information  relating  to  this  work  in  the  possession  of  Brevet  Brigadier 
Greneral  George  Thom,  lieutenant  colonel  of  engineers,  was  laid  by  him  before 
the  board,  including  the  following  papers,  viz : 

Three  letters  from  Major  Z.  B.  Tower,  corps  of  engineers,  to  the  engineer 
department,  dated  November  30,  18*52,  January  17,  and  May  16,  1853;  report 
of  Brevet  Brigadier  General  B.  S.  Alexander,  lieutenant  colonel  of  engineers,  to- 
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tho  engineer  department,  dated  September  25t  1866,  with  accompanying  draw- 
ings ;  United  States  Coast  Survey  map  of  Portland  harbor.  1862 ;  tidal  and  cur- 
rent observations  in  Portland  harbor,  made  in  the  winter  of  1866.  under  the 
direction  of  Brevet  Brigadier  General  George  Thom. 

After  a  full  discussion  of  the  various  plans  presented,  it  was 
Resolved,  That  this  board  approves  the  plan  proposed  by  Brevet  Brigadier 
General  B.  S.  Alexander,  lieutenant  colonel  of  engineers,  "  of  the  proper  direc- 
tion and  length  of  extension  of  the  breakwater"  in  Portland  harbor,  as  set  forth 
in  his  report  of  September  25,  1866,  and  accompanying  drawings,  and  does 
recommend  that  the  work  be  completed  in  accordatice  with  the  plan. 

The  beard  deems  it  proper  to  call  the  attention  of  the  department  to  the  fact 
that  among  the  papers  laia  before  it  there  was  nothing  showing  the  original  pUa 
of  the  work,  or  when  and  under  whose  direction  it  was  built,  n  >r  the  reports 
and  estimates  of  the  late  Colonel  J.  D.  Graham,  corps  of  engineers,  upon  which 
the  present  appropriation  was  based. 

The  board  having  completed  the  duties  for  which  it  was  convened,  adjourned 
sine  die. 

HARTMAN  BACHE, 
Colonel  of  Engineers  and  Brevet  Brig.  Gen. 
GEO.  THOM, 
Lieut.  Col.  of  Engineers  and  Brevet  Brig.  Gen. 

TBOMAS  L.  CASEY, 
Major  of  Engineers  and  Brevet  Col.  U.  S.  A. 


R  5. 

Report  on  the  examination  or  survey  of  Kennebec  river  above  Gardiner,  Maine* 
for  the  year  ending  June  30,  18G7,  by  Brevet  Brigadier  General  Tkom, 
lieutenant  colonel  of  engineers. 

United  States  Engineer's  Office,  Portland,  Mains, 

/September  10,  1867. 

On  my  being  placed  in  chaise  of  this  work  in  November,  1866, 1  commenced 
a  careful  survey  of  Kennebec  river,  extending  from  Shepard's  Point,  at  HalloweU, 
up  to  Augusta,  Maine,  with  a  view  to  determine  the  obstructions  to  navigation 
between  those  points,  for  the  improvement  of  which  Congress,  by  an  act  approved 
June  23,  186G,  made  an  appropriation  of  twenty  thousand  dollars. 

The  result  of  this  survey,  together  with  the  maps  and  estimates  for  the  ia* 
provement  of  the  river  between  those  points,  were  submitted  to  the  department 
in  my  special  reports  of  the  same,  dated  January  21  and  29,  1867.  By  an  act 
approved  March  2,  1867,  Congress  made  an  additional  appropriation,  based  oi 
my  estimate  sufficient  for  the  entire  completion  of  the  improvements  recom- 
mended by  me  to  be  made  between  Shepard's  Point  and  Augusta.  In  an  examina- 
tion of  the  river  since  made  between  Shepard's  Point  and  Gardiner,  I  awcr 
tained  that  there  are  two  shoals,  known  as  '*  llinkley's  shoal  and  Brown's  Island 
shoal." 

Hinkley's  shoal  is  about  one-half  a  mile  below  Shepard's  Point.  It  extendi 
across  the  riv»T  and  has  about  five  and  a  half  feet  of  water  on  it  at  low  water, 
and  is  about  300  feet  wide. 

Brown's  Island  shoal  is  about  one  and  a  quarter  mile  below  Shepard'a  Point, 
and  extends  from  Brown's  island  across  to  Brown's  Island  wharf,  on  tbeleA  bank 
of  the  river.     It  is  about  150  feet  wide,  and  has  about  six  feet  of  water  on  it  at 
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low  water.     In  addition  to  these  shoals,  there  is  a  rock  in  the  river  ahreast 

Grant's  ship  yard,  which  should  he  removed. 

To  excavate  a  channel  through  these  shoals  of  the  same  width  and 
depth  as  that  now  heing  excavated  through  the  shoals  ahove 
would  require  about  5,000  cubic  yards  of  dredging,  which  at  45 
cents  per  cubic  yard  would  cost $2,  250  00 

To  remove  rock  in  the  river,  (say) 450  00 

2,700  00 
Adding  10  per  cent,  for  contingencies 270  00 

2,970  00 


Say  $3,000. 

A  more  careful  survey  of  this  river  soon  to  be  made  between  Gardiner  and 
Shepard's  Point  may  modify  this  estimate  a  litth^  but  probably  will  not  increase 
it.  The  amount  above  named  (to  wit,  $3,000}  will  probably  be  all  that  is  re- 
quired for  the  entire  completion  of  the  improvement  of  the  river  between  those 
points,  all  of  which  can  be  profitably  expended  upon  the  work  during  the  next 
fiscal  year. 

The  following  information  is  furnished  in  compliance  with  the  act  of  Congress 
providing  for  this  survey^  viz :  • 

The  proposed  improvements  are  located  in  the  collection  district  of  Bath, 
Maine. 

Bath  is  the  only  port  of  entry  in  this  district ;  it  is  situated  ou  Kennebec 
river,  about  twenty-five  miles  below  Gardiner,  Maine. 

The  United  States  arsenal  is  located  at  Augusta,  on  the  left  bank  of  the 
Kennebec,  about  six  miles  above  Gardiner,  and  Fort  Popham  is  at  the  mouth 
of  the  Kennebec,  about  twelve  miles  below  Bath. 

Seguin  and  Pond  Island  light-houses  are  near  the  mouth  of  this  river. 

The  umount  of  revenue  collected  at  this  port  of  entry  (Bath)  during  the  fiscal 
year  ending  June  30,  1867,  was  $40,820  56. 

The  amount  of  commerce  and  navigation  that  would  be  benefited  by  the  com- 
pletion of  the  proposed  river  improvements,  as  stated  by  the  United  States 
collector  of  eustoms  at  Bath,  is  copied  from  my  special  report  on  this  subject, 
dated  January  21.  1867,  as  follows:  "The  whole  tonnage  of  this  district  is 
something  over  80.000  tons,  all  of  which  would  bo  more  or  less  benefited  by  the 
improvement  of  the  navigation  of  the  Kennebec,  the  works  near  the  mouth 
of  the  river,  such  as  Fort  Popham.  S^^guin  and  Pond  Island  lights  are  designed 
for  the  benefit  of  the  whole  district." 

The  improvement  proposed  between  Augusta  and  Shepard's  Point,  in  Hallo- 
well,  would  more  particularly  benefit  vessels  bound  to  and  leaving  those  ports, 
and  the  completion  of  the  work  would  doubtless  cause  great  increase  of  business 
at  those  points. 

One  steamboat  has  plied  between  Hallowell  and  Boston,  and  one  between 
Gardiner  and  BoUon,  during  the  past  season,  carrying  mitny  passengers  and 
much  freight.  These  steamers  would  extend  their  trips  to  Augusta  if  the  contem- 
plated improvement  is  made.  The  arrivals  at  Hallowell  and  Augusta  in  1865 
were  42  coastwise  and  5  foreign  vessels.  At  Gardiner,  four  miles  belo  w  Shepard's 
Point,  the  arrivals  were  223  coastwise  and  10  foreign  vessels. 

GEORGE  THOM, 
Lieui.  Col.  of  Efigineers,  Brevet  Brig,  Gen,  U,  S.  A. 
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R6. 

Report  on  the  improvement  of  Kennebec  river,  in  the  State  of  Maine^  betveen 
Skt'pard'i  Point  and  Augusta,  by  Brepet  Brigadier  General  Crtorge  Tlum, 
lieutenant  colonel  corps  of  engineers,  for  thefi»cal  year  ending  June  30, 1867. 

United  States  Enginbrr  Opficb, 

Portland,  Maine,  September  10,  1867. 

This  work  consists  in  Btrnigbtening  and  deepening  the  channel  of  Kennebec 
river,  through  the  several  shoals  obstrncting  ita  navigaiion,  between  Shepard'd 
Point  and  Aagusta,  Maine. 

The  plan  proposed  and  recommended  by  me  in  mj  special  reports  and  esti- 
mates, dated  Janaary  21  and  29,  1867,  U  to  drerlge  out  a  channel  (through  all 
the  shoals)  having  a  width  of  seventy -five  feet  on  the  bottom,  with  sides  baviug 
a  slope  of  two  feet  for  one  foot  rise,  the  depth  to  be  eight  feet  ap  to  the  Uailo- 
well,  and  seven  feet  thence  to  Augusta,  at  the  lowest  stage  of  the  nver.  To  effect 
this  about  100,000  cubic  yards  of  dredging  will  be  necessary,  which,  at  fortj- 

five  cents  per  cubic  yard,  would  cost S4*5, 000 

Add  ten  per  cent,  for  contingencies 4, 500 

49, 500 


Say  jaO.OOO. 

By  an  act  of  Congress  approved  June  23,  1866,  there  was  appropriated  for 

this  work $20, 000 

And  again,  by  an  act  approved  March  2,  1867,  there  was  an  addi- 
tional appropriation,  based  on  my  estimates  for  January  21  and 
29, 1867   30,000 

Total 50.000 

which  is  estimated  to  be  sufficient  for  completing  the  proposed  improvemeat. 
The  nature  of  the  bottom  is  such  that  it  is  not  probable  that  any  material  cbangf 
will  occur  in  the  channel,  when  once  properly  dredged. 

Under  authority  of  the  department,  dated  February  18  and  March  20, 1867, 1 
advertised  three  separate  times  for  proposals  for  dredging  the  proposed  channel 
throu>ih  the  shoals  at  Llallowell,  before  a  reasonable  and  satisfactory  bid  wu 
received — the  bids  ranging  from  forty  cen's  to  one  dollar  thirty -five  cents  per 
cubic  yard,  as  will  be  seen  on  referring  to  the  abstract  of  same  hereto  appended, 
marked  No.  1.  A  copy  of  the  last  notice,  inviting  proposals,  is  hereto  appended. 
marked  No.  3. 

Mr.  Augustus  R.  Wright,  of  Greneva,  New  York,  having  been  the  lowest  bidder, 
a  contract  was  made,  Mav  23, 1867,  with  him,  to  perform  the  work  at  forty  ceoU 
per  cubic  yard,  and  to  commence  operations  on  or  before  the  Istof  Augast,  1S67. 
The  contract  requires  Mr.  Wright  to  complete  his  work  on  or  before  the  1st  of 
August,  1868. 

The  following  information,  called  for  by  the  act  of  Congress  making  appro- 
priation for  ibis  work,  is  furnished,  viz : 

The  improvements  are  located  in  the  collection  district  of  Bath,  Maine. 

Bath,  Maine,  is  the  only  port  of  entry  in  this  collection  district,  and  is  situated 
on  the  Kennebec  river,  about  thirty  miles  below  Hallowell. 

The  United  States  arsenal  is  located  at  Augusta,  on  the  left  bank  of  the 
Kennebec;  and  Fort  Popham  is  about  twelve  miles  below  Bath,  at  the  month  of 
the  river.     Seguin  and  Pond  Island  light- houses  are  near  the  mouth  of  thi#  river. 

The  amount  of  revenue  collected  at  this  port  of  entry  (Bath)  during  the  fiscal 
year  ending  June  30,  1867,  was  $40,820  56. 
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The  amount  of  commerce  and  navigation  that  would  be  benefited  by  the  com- 

f)]etion  of  the  propoBed  river  improvements,  as  stated  by  the  United  States  col- 
ector  of  castoms  at  Bath,  is  copied  from  my  special  report  on  this  subject,  dated 
January  21,  1867,  as  follows:  *'The  whole  tonnage  of  this  district  is  something 
over  80,000  tons,  all  of  which  would  be  more  or  less  benefited  by  the  improvement 
of  the  navigation  of  the  Kennebec.  The  works  near  the  mouth  of  the  river,  such 
as  Fort  Popham,  Seguin,  and  Pond  Island  lights,  are  desi^^ned  for  the  benefit  of 
the  whole  district.  The  improvement  proposed  between  Augusta  and  Shepard's 
Point,  in  Hallowell,  would  more  particularly  benefit  vessels  bound  to  and  leaving 
those  ports,  and  the  completion  of  the  work  would  doubtless  cause  great  increase 
of  business  at  those  points." 

One  steamboat  has  plied  between  Hallowell  and  Boston,  and  one  between 
Gardiner  and  Boston,  during  the  past  season,  carrying  many  passengers  and 
much  freight.  These  steamers  would  extend  their  trips  to  Augusta,  if  the  con- 
templated improvement  is  made.  The  arrivals  at  Hallowell  and  Augusta,  in 
1865,  were  forty-two  coastwise  and  five  foreign  vessels.  At  Gardiner,  four  miles 
below  Shepard's  Point,  the  arrivals  were  223  coastwise  and  ten  foreign  vessels. 
The  following  described  papers  are  appended  hereto,  to  wit: 

1.  Abstract  of  proposals. 

2.  Abstract  of  contracts. 

3.  Copy  of  notice  inviting  proposals  for  dredging. 

GEORGE  THOM, 
Lieut.  Col,  of  Engineers,  Brevet  Brig,  Gen,  U.  S,  A, 


No.  1. — Abstract  of  proposals  received  for  the  improvement  of  Kennebec  river, 

Maine, 


Nature  of  work. 

Names  of  bidders. 

Amount  bid  for. 
Whole  work. 

Price. 

FIRST  SERIES  OF  BIOS. 

Dredging  a  new  channel 

Bernard  Daly,  Port- 

45,000 cubic  yards. 

|1  35  per  cubic  yard. 

throagh       Bbepard's 
Point  shoal  and  Hal- 

land, Maine. 

(more  or  less.) 

George  P.  Wescott, 

45,000  cubic  yards, 

1  19  per  cubic  yard. 

lowell  shoal. 

Portland,  Maine. 

(more  or  less. ) 

SECOND  SERIES  OF  BIDS. 

Cha8.Woolley,  Bos- 

45,000 cubic  yards. 

1  00  per  cubic  yard. 

ton,  Mass. 

(more  or  less.) 

THIRD  8ERIR8  OF  BIDS. 

A.  B.  Cooley,  6l  Co., 

45,000  cubic  yards. 

1  10  per  cubic  yard. 

Philadelphia,  Pa. 
Chas.  Wool  ley,  Bos- 

(more or  less.) 

45,000  cubic  yards, 

90  per  cubic  yard. 

ton,  Mass. 

(more  or  less  ) 

Jonas    H.    Perley, 

45,000  cubic  yards. 

88  per  cubic  yard. 

Portland,  Maine. 

(more  or  less.) 

Thomas  J.  Stronir. 
Randy  Hill,  N.  Y. 

45,000  cubic  yards. 

65  per  cubic  yard. 

(more  or  less.) 

A.      R.       Wright, 

45,000  cubic  yards. 

40  per  cubic  yard. 

Geneva,  N.  Y. 

(more  or  less.) 

GEORGE  THOM, 
Lieutenant  Colonel  of  Engineers,  Brevet  Brigadier  General, 
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No.  2. — Abstract  of  contracts  made  for  the  improvememt  of 

Maine. 


fTWff 


Natare  of  work. 


Dredging:  a  new  channel 
throQgh  Shepiird's 
Point  Bboal  and  HaU 
lowell  shoal. 


Name  of  contractor. 


Auffnsttis    Wri^t, 
(^neva,  N.  Y. 


Quantity. 


Whole  work,  45,000 
cubic  jards,  (more 
or  less. ) 


Price. 


|0  40  per  cubic  jard. 


GEORGE  THOM. 
Lieut,  Col,  Corps  of  Enginurs,  Brtvei  Brig.  Gem,  U.  S.  Jnay. 


No.  3. 

Proposals  for  drcffging  a  neto  channel  through  Shepard's  Point  shoal  and  Hal- 
lowell  shoaif  in  the  Kennebec  ricer^  at  HaHuweU^  Maine* 

U.  S.  Enginbbk  Oppicb. 

Portland t  Maine,  May  6,  1867. 

Proposals  will  again  be  received  for  this  work  (those  beretofore  received  being 
anreasorablj  bigli)  until  2  o'clock  p.  m.  on  Saturday,  the  18th  instant. 

The  object  of  the  proposed  improvement  is  to  obtain  a  clear  channel,  not  leu 
than  seven  feet  deep  at  low  water  and  seventy-five  feet  wide  on  the  bottom,  witk 
sides  having  a  slope  of  two  feet  to  one  foot  rise. 

The  channel  will  first  be  excavated  through  Shepard's  Point  shoal  for  tke 
distance  of  about  450  yards,  requiring  20,000  cubic  yards  of  escavaiion,  mors 
or  less,  and  afterwards  through  Hallowell  shoal,  for  a  distance  of  575  ytrdfli 
requiring  25,000  cubic  yards  of  excavation,  more  or  less.  This  amount  of  ex- 
cavation may  be  increased  or  diminished,  as  the  engineer  in  charge  may  direct, 
after  further  examination  of  the  river. 

The  material  taken  from  the  shoal  is  to  be  deposited  iu  the  river  in  such  man- 
ner as  may  be  required  by  the  engineer  in  charge  and  in  such  localities  as  maj 
be  designated  by  him,  not  exceeding  650  yards  in  distance  from  Shepard's  PoiDt 
above  and  below  it. 

In  making  proposals,  bidders  must  state  the  price  per  cubic  yard  actuall§ 
excavated,  to  be  measured  in  the  scows,  with  the  understanding  that  the  price 
stated  is  to  include  the  depositing  of  the  material  taken  out,  in  such  localities 
as  may  be  designated  within  the  limits  above  named. 

The  work  must  be  commenced  as  soon  as  practicable  after  the  approval  of  the 
contract,  and  be  completed  not  later  than  the  1st  of  August,  1868,  with  the  un- 
derstanding that  not  less  than  25,000  cubic  yards  must  be  dredged  on  or  before 
the  20th  of  November  next. 

Each  proposal  must  be  accompanied  by  a  written  guarantee,  signed  by  two 
responsible  persons,  in  the  required  form,  that  the  bidder  will,  when  called  on, 
if  his  proposal  be  accepted,  enter  into  a  contract  and  bond,  with  good  and  suf- 
ficient security,  for  the  true  and  faithful  performance  of  his  contractr 

The  contract  will  be  awarded  to  the  lowest  responsible  bidder,  and  be  subject 
to  the  approval  of  the  Secretary  of  War. 

The  undersigned,  however,  reserves  the  right  to  exclude  the  bids  of  any  per- 
sona who  there  is  reason  to  believe  will  not  faithfully  and  promptly  perform  the 
contract ;  also,  any  informal  bids,  as  well  as  those  that  are  above  a  reaaouAble 
price  ior  the  work ;  and  no  member  of  Congress,  officer  or  agent  of  the  govern- 
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meat,  nor  any  person  employed  in  the  pnblic  seryice,  shall  be  admitted  to  any 
share  in  the  contract  or  any  benefit  which  may  arise  therefrom. 

Payment  will  be  made  monthly ;  twenty  per  cent,  to  be  reserved  therefrom 
until  the  whole  work  is  finished,  and  to  be  forfeited  in  the  event  of  the  non-ful- 
filment of  the  contract  in  the  time  and  manner  as  therein  required. 

Persons  desiring  to  make  proposals  will  please  call  on  the  undersigned  at  his 
office,  in  Morton  block,  on  Congress  street,  for  forms  of  same  and  for  more 
definite  information,  if  desired ;  and  on  transmitting  them,  will  indorse  thereon, 
"Proposals  for  improvement  of  Kennebec  river." 

GEORGE  THOM, 
Brevet  Brigadier  General  U,  S.  Army, 


B  7. 

U.  8.  Enoinbbk  Oppicb, 
Portland^  Maine^  January  21,  1867. 

Gb.nbral:  I  have  the  honor  to  transmit  herewith  a  map,  showing  the  position 
and  extent  of  the  shoals  in  Kennebec  river,  near  Shepard's  Point,  at  Hallowell, 
Maine,  with  a  plan  and  sections  of  the  excavation  for  the  proposed  new  channel 
ihroagh  the  shoals ;  showing,  also,  the  direction  and  extent  of  the  proposed  dam 
for  closing  the  present  channel  near  Shepard's  Point  after  the  new  channel  shall 
have  been  opened,  surveyed  and  drawn  under  my  direction,  in  obedience  to  your 
iDStmctions  of  the  3d  of  November  last. 

The  soundings  on  this  map  are  referred  to  the  lowest  water  indicated  by  the 
lower  tide-gauge  during  the  time  of  the  survey,  which  was  on  the  14th  and  15th 
of  November  last.  At  the  upper  tide-gauge  the  water  stood  one  and  a  half  (1^) 
te^i higher  allow  water  than  it  did  at  the  lower  tide-gauge;  whilst,  at  high 
water,  it  stood  at  the  same  height  as  it  did  at  the  lower  gauge. 

The  proposed  excavation,  which  is  estimated  from  the  lowest  water  indicated 
hj  the  lower  tide-gauge,  will,  therefore,  in  all  cases  be  as  great,  and  generally 
will  exceed  the  amount  actually  required,  when  the  water  is  not  at  a  lower  stage 
than  it  was  dnring  the  survey.  In  the  lowest  stages  of  the  river,  however,  it  is 
probable  that  the  water  reaches  a  level  from  one  to  two  feet  lower  than  is  indi- 
cated on  the  map,  a  fact  only  to  be  ascertained  by  actual  observation  during  the 
"  dry  season."  In  which  case,  the  estimate  will  have  to  be  cbrrespondingly 
increased. 

The  bed  of  the  river  is  composed  of  sand,  gravel,  and  pebbles.  Borings  were 
made  in  several  places  to  a  depth  of  a  few  feet  below  low  water,  near  the  line  of 
the  proposed  channel,  without  finding  any  ledge  or  boulders  of  any  considerable 
size. 

The  present  channel  of  the  river  lies  near  its  right  (or  west)  bank,  and  makes 
a  very  abrupt  bend  around  Shepard's  Point,  the  maximum  ebb  current,  at  the 
time  of  the  survey,  being  about  three  miles  an  hour. 

Brevet  Brigadier  General  Alexander,  (my  predecessor  in  charge  of  this  work,) 
in  his  report,  dated  the  20th  of  September  last,  proposed  a  plan  for  improving 
this  channel,  which  has  received  the  approval  of  the  department,  to  wit,  "  by 
dredging  a  new  channel  through  Shepard's  Point  shoal ;  the  dredging  to  be 
made  with  a  view  of  obtaining  a  clear  channel,  seven  feet  deep  at  low  water, 
with  a  width  of  sixty  feet  on  the  bottom,  which  would  require  a  width  at  the 
top,  in  order  to  obtain  the  proper  slopes,  averaging  about  ninety  feet." 

The  channel  which  the  accompanying  map  shows  to  be  most  practicable  to 
be  excavated  is,  in  my  opinion,  that  indicated  by  the  two  parallel  lines  extend- 
ing above  and  below  Shepard's  Point,  from  A  to  8,  as  it  follows  the  general 
coarse  of  the  river,  and  requires  less  excavation  than  any  other  location  equally 
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direct.  It  is  proposed  that  the  channel  lying  between  the  points  marked  M  and 
S,  through  the  shoal  next  below  Shepard's  Point,  should  first  be  opened,  and 
the  excavated  material  be  deposited  inside,  or  west  of  the  line  marked  U  V, 
leaving  the  present  channel  between  Shepard's  Point  and  U  open,  antH  tbe 
completion  of  the  new  channel  between  M  and  8 ;  also  that  the  material,  after- 
wards excavated  between  the  points  A  and  L,  be  deposited,  a  portion  of  it 
immediately  below  Shepard's  Point,  inside  or  west  of  the  line  T  U,  so  as  to  fill 
up  the  present  channel  and  divert  it  into  the  new  one,  and  at  the  same  time  gire 
a  uniform  width  to  the  river  below  Shepard's  Point,  and  the  remaining  portion 
to  be  deposited  above  Shepard's  Point,  between  the  foot  of  the  small  island  and 
the  point  W  on  the  left  bank  below  it. 

The  amount  of  excavation  estimated  for  a  channel,  located  as  above  described, 
and  having  a  depth  of  seven  feet  below  the  lowest  water  observed  .daring  the 
survey,  with  a  width  of  sixty  feet  on  the  bottom,  and  ninety  feet  on  top,  is 
20,6^5  cubic  yards,  which,  at  45  cents  per  cubic  yard,  would  cost  $9,285  75; 
and,  adding  ten  per  cent,  for  contingencies,  $928  57,  making  the  total 
$10  214  32. 

This  estimate  includes  the  removal  of  the  material,  and  depositing  it  in  tbe 
required  localities.  But  a  channel  of  the  same  dimensions,  at  a  stage  of  the 
water  two  teet  lower  than  that  indicated  on  the  map,  (and  actual  observatiou 
might  show,  though  it  is  not  probable  that  in  the  dryest  season  it  reaches  a  Bfiill 
lower  level,)  would  require  an  amount  of  excavation  estimated  at  35,360  cnbie 
yards,  which,  at  45  cents  per  cubic  yard,  would  cost  $15,912;  and,  adding  ten 
per  cent.«for  contiogencieb,  $1,591  20,  would  make  total  $17,503  20. 

Colonel  S.  H.  Long,  late  of  the  corps  of  topographical  engineers,  in  his  report 
dated-  September  20,  1837,  recommended  the  excavation  of  a  new  chanoel 
through  the  shoals  as  above,  but  to  be  eight  feet  in  depth  at  low  water,  with  s 
width  of  one  hundred  feet  on  top.  To  make  a  channel  of  this  depth,  with  « 
width  of  seventy-five  feet  on  the  bottom  and  107  feet  on  top,  which  I  too  would 
recommend,  would  cost  about  fifty*  four  (54)  per  cent,  more  than  for  the  above 
described  dimensions. 

About  twenty  years  ago,  ten  years  subsequent  to  the  date  of  Colonel  Long'i 
report,  the  citizens  of  Augusta  and  thereabouts  undertook  to  dredge  oot  a 
channel  above  Shepard's  Point,  and  they  improved  it  in  some  localities.  The 
accompanying  map  shows  where  some  of  the  dredging  was  made  between  the 
points  marked  A  and  L,  in  the  proposed  channel  through  Hallowell  shoab, 
immediately  above  Shepard's  Point.  The  nu finished  condition  of  the  work, 
and  the  fact  that  the  excavated  material  was  not  removed  far  enough  from  the 
channel,  has  caused  it  to  be  more  or  less  filled  up  since  that  period. 

In  addition  to  the  survey  of  the  river  at  Hallowell,  I  have  also  had  it  sor- 
veyed  above  Hallowell  as  far  as  the  bridge  at  Augusta,  so  as  to  include  ^'  Wj- 
man's,"  "  Britt's,"  and  "  Gage's"  shoals,  the  maps  of  which,  with  estimates  for 
the  necessary  excavation  and  cost  of  same,  will  soon  be  completed  and  sub- 
mitted, and  "the  amount  required  for  the  entire  completion"  of  the  improve- 
ment between  Shepard's  Point  and  Augusta  will  then  be  reported. 

The  total  amount  already  appropriated,  therefore,  (to  wit,  $20,000,)  can  be 
profitably  expended  upon  the  work  during  the  next  fiscal  year. 

in  contracting  fur  this  work,  my  opinion,  which  differs  from  that  of  my  pre- 
decessor, is,  that  it  should  be  let  out  and  paid  for  by  the  cubic  yard,  as  the 
amount  of  excavation  will  depend  upon  the  level  of  low  water  to  be  assumed 
as  a  plane  of  reference,  which  can  only  be  ascertained  by  observations  on  tbe 
tides  made  in  the  lowest  stage  of  the  river,  during  the  "  dry  season."  These 
observations  can  be  made  while  the  work  is  in  progress. 

I  have,  then'fore,  before  advertising  for  proposals,  to  respectfully  ask  to  be 
instructed  by  the  department  which  course  I  am  to  adopt  in  this  mattef^— to  let 
out  the  work  by  the  job,  as  recommended  by  my  predecessor,  with  an  niioer 
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taintj  as  to  the  amount  of  exQavation  to  be  done,  or  by  the  cubic  yard,  to  be 
measured  from  time  to  time,  as  the  work  progresses,  the  final  depth  and  dimen- 
sioDd  of  the  channel  to  depend  on  further  examination  of  the  river. 

The  following  additional  information,  called  for  by  the  bureau  circular  dated 
the  22d  of  September  last,  in  compliance  with  the  act  of  Congress  making  the 
appropriation  for  this  work,  is  furnished,  viz : 

1.  The  work  is  located  in  the  collection  district  of  Bath,  Mame. 

2.  Bath.  Maine,  which  is  on  the  Kennebec  river,  about  thirty  miles  below 
Hallowell,  is  the  only  port  of  entry  in  this  collection  district. 

The  ports  of  delivery  are  Phipsburg  (in  which  Fort  Popham,  at  the  month 
of  the  Kennebec  river,  is  located)  and  Georgetown,  situated  between  Bnth  and 
the  mouth  of  the  Kennebec;  also,  Bowdoinham,  Richmond,  Gardiner,  Pitiston, 
Halluwell,  and  Augusta,  above  Bath,  on  the  Kennebec,  Topsham,  on  the 
Androscoggin,  and  Brunswick,  on  the  Androscoggin  and  New  Meadow  rivers. 

The  United  States  arsenal  is  located  at  Augusta,  Maine,  on  the  left  bank  of 
the  Kennebec,  and  Fort  Popham  is  about  twelve  miles  below  Bath,  at  the  mouth 
of  the  river. 

Segnin  and  Pond  island  light-houses  are  near  the  mouth  of  this  river. 

3.  The  amount  of  reuenue  collected  at  this  port  of  entry  during  the  last  fiscal 
jear,  as  furnished  by  the  collector,  was  $37,208  95. 

4  The  amount  of  commerce  and  navigation  that  would  be  benefited  by  tho 
completion  of  the  proposed  river  improvements  i?  stated  by  the  collector  as 
follows : 

"  The  whole  tonnage  of  this  district  is  something  over  80.000  tons,  all  of 
which  would  be  more  or  less  benefited  by  the  improvement  of  the  navigation  of 
the  Kennebec. 

"The  works  near  th3  mouth  of  the  river,  such  as  Fort  Popham,  Seguin.  and 
Pond  UlsLTkd  lights,  are  designed  for  the  benefit  of  the  whole  district  The  pro- 
posed improvement  between  Augusta  and  Shephard's  Point,  in  Hallowell, 
would  more  particularly  benefit  vessels  bound  to  and  leaving  ihose  ports,  and 
the  completion  of  the  work  would  doubtless  cause  great  increase  of  business  at 
those  points.  One  steamboat  has  plied  between  Hallowell  and  Boston,  and  one 
between  Gardiner  and  Boston,  during  the  past  season,  carrying  many  passen- 
gers and  mach  freight.  These  steamers  would  extend  their  trips  to  Augusta,  if 
the  contemplated  improvement  is  made. 

"The  arrivals  at  Hallowell  and  Augusta,  in  1865,  were  forty-two  coastwise 
and  &ye  foreign  vessels ;  at  Gardiner,  four  miles  below  Shephard's  Point,  the 
arrivals  were  two  hundred  and  twenty-three  coastwise  and  ten  foreign  vessels." 

Appended  hereto  is  a  copy  of  a  letter  bearing  further  upon  this  subjeci,  from 
Hon.  S.  Caldwell,  mayor  of  Augusta,  Maine. 

6£0.  THOM, 
Lt.  Col.  Carps  ofEngr's,  Bel.  Col.  U.  S.  A. 

Brevet  Major  General  A.  A.  Humph rbys, 

Ckie/'  of  Engineers,  U.  S.  A,,  Washington,  D.  C 


Mavor's  Oppicb, 
Augusta,  Me.,  December  28,  1866. 

Dear  RiR :  I  have  your  favor,  enclosing  one  from  Colonel  Thorn,  of  the 
United  States  engineers,  making  inquiries  in  regard  to  the  necessity  and  antici- 
pated benefit  of  the  improvement  of  the  Kennebec  river,  between  Bhepard'fl 
Point  and  this  city. 

In  reply  1  beg  leave  to  state  that  for  many  years  past  all  the  interests  of  this 
vicinity  depending  upon  cheap  transportation  have  seriously  felt  tho  lack  of 
Bteaiuer  and  sail-vessel  communication  with  the  outer  world. 
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Steamers  of  large  burden,  and  sailing  vessels  of  verj  considerable  toniuge. 
come  within  two  miles  of  our  wharves,  and  could  they  ascend  higher,  their 
numbers  would  be  largely  enhanced. 

The  business  of  this  place  is  already,  as  you  well  know,  very  considerable, 
and,  with  the  now  certainly  anticipated  location  of  some  very  large  manafacto* 
ries  upon  our  water-power,  we  can  count  upon  a  great  increase  of  our  busines^ 
thus  rendering  our  lack  of  easy  water  communication  more  and  moreincouvenient. 

The  location  of  the  United  States  arsenal  at  this  place  gives  the  government 
a  more  direct  and  immediate  interest  in  the  improvement  than  it  would  other- 
wise have.  During  the  war,  in  the  movement  of  ordnance  stores  to  and  from 
this  place,  the  cost  would  have  been  greatly  lessened,  and  the  convenience  to  the 
government  greatly  promoted,  could  a  sea-going  steamer  have  come  direetlj  to 
the  arsenal  wharf. 

If  a  depth  of  seven  or  eight  feet  at  low  water  can  be  secured,  I  feel  very  vm 
that  the  commercial  interests  of  this  whole  section  of  country  would  be  greatlj 
benefited. 

•  •  •  3^  •  •  * 

Very  respectfully,  yours,  &c., 

S.  OALDWELL,  Mayor,  ift. 
E.  S.  J.  Nbally,  Esq., 

U.  S.  Collector,  Bath. 


R  8.  . 

United  States  Enginbbes'  Oppicb, 

Portland,  Maine,  January  29,  1867. 

Gbnrral  :  I  have  the  honor  to  transmit  herewith  two  maps,  (marked  1 
and  2)  showing  the  position  and  extent  of  the  shoals  in  the  Kennebec  riFer, 
above  Hallowell,  Maine,  and  the  location  and  sections  of  the  excavations,  for  a 
proposed  new  channel,  the  survey  and  drawings  of  which  have  just  been  com- 
pleted, under  my  direction,  to  enable  me  to  furnish  an  estimate  of  the  amount 
that  is  required  for  the  entire  completion  of  the  improvement  of  the  river  be- 
tween Shepard's  Point  and  the  city  of  Augusta,  Maine,  as  contemplated  by  the 
law  approved  June  23,  1866,  making  appropriations  for  this  work. 

Sheet  No.  1  shows  that  portion  of  the  river  extending  from  the  bridge  ai 
Augusta  down,  to  include  Gage's  shoal,  and  sheet  No.  2  shows  the  river  as  far 
down  as  the  bridge  at  Hallowell,  including  Britt's  and  Wyman's  shoals. 

Sheet  No.  3,  wbich  was  transmitted  to  you  with  my  report  dated  the  21&t 
instant,  shows  the  river  and  shoals  from  the  bridge  at  Hallowell  down  to  indudf 
the  shoal  next  below  Shepard's  Point. 

The  soundings  shown  on  sheets  Nos.  1  and  2,  at  Gage's  and  Britt's  shoals,  are 
referred  to  the  lowest  water  observed  at  their  respective  tide<gauges  in  the  month 
of  December,  whilst  those  soundings  were  being  made,  at  which  time  the  low 
water  at  Gage's  and  Britt's  shoals  was  about  two  feet  higher  than  the  lowest 
water  which  was  observed  the  month  previous  in  the  survey  at  Shepard's  Point, 
indicated  on  sheet  No.  3.  It  is  probable,  however,  that  in  "dry  seasons/'  when 
the  river  is  at  its  lowest  stage,  the  water  falls  about  tteo  feet  still  lower  than  was 
observed  at  Shepard's  Point,  or  about  Jour  feet  lower  than  is  indicated  by  the 
soundings  on  sheets  1  and  2. 

At  Gage's  shoal  (the  first  below  Augusta  )  the  main  channel  of  the  river 
runs  west  of  the  shoal  and  near  the  right  or  west  bank  of  the  river.  Tlie 
sboalest  water  found  in  this  channel,  during  its  survey,  was  eight  and  one-half 
feet  deep  at  low  water,  which  would  probably  be  reduced  to  four  and  oDe-balf 
feet  at  the  lowest  stages  of  the  river  in  the  "  dry  season." 
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At  Britt'ff  shoal  the  shoalest  water  found  in  the  main  or  west  channel  during 
the  snrvey  was  seven  and  three-tenths  feet  de(>p,  which,  in  the  lowest  stages 
of  the  river,  would  probahly  be  reduced  to  three  and  three-tenths  feet ;  whilst 
m  the  eastern  channel,  near  the  left  bank,  the  shoale^t  water  found  during  its 
BuiTey  was  six  and  three-tenths  feet  deep,  which,  in  the  lowest  stages  of  the 
river,  would  probably  be  reduced  to  two  and  three-tenths  feet.  These  reduced 
depths,  both  at  Gage's  and  Britt's  shoals,  agree  very  clo$<ely  with  those  indicated 
on  the  map  accompanying  Colonel  Long's  repbrt  of  1837.  Tidal  observations, 
made  at  the  several  shoals  during  the  *'dry  season,"  could  alone  give  the  exact 
corrections  for  reducing  the  soundings  on  the  maps  to  the  lowest  stage  of  the  river. 

It  having  been  decided  by  the  department  to  give  to  the  channel  through  the 
Hallowell  and  Shepard's  Point  shoals  a  depth  of  seven  feet  of  water  at  low 
water,  I  would  recommend  that  the  channel  to  be  excavated  through  the  shoals 
above  Hallowell  (to  wit,  Britt's  and  Gage's  shoals)  should  be  seventy-five  feet 
vide  at  the  bottom,  with  sides  having  slopes  of  two  feet  to  one  foot  rise,  and 
have  a  depth  of  sixjeet  in  the  lowest  stages  of  the  river,  so  that  when  the  river 
is  in  that  stage  vessels  drawing  from  nine  to  ten  feet  of  water  may,  at  high  tide, 
ascend  to  Augusta. 

The  channel  which  I  recommend  to  be  opened  through  Gage's  shoal  is  shown 
by  the  two  parallel  lines  between  the  points  A  and  G.  This  location  coincides 
nearly  with  the  present  channel  of  the  river.  It  is  more  direct,  and  it  requires 
less  excavation  than  any  other  location  would  require 

At  Britt's  shoal  there  are  two  channels  that  are  to  be  considered,  to  wit :  the 
western  channel,  which  lies  between  the  shoal  and  the  right  bank  of  the  river, 
and  the  eastern  channel,  which  runs  near  the  eastern  bank.  The  eastern  channel 
is  more  direct,  and  the  estimated  cost  of  its  excavation  is  a  little  less  than  that 
for  the  western  channel;  but  the  nature  of  the  river  bed  may,  judging  from  its 
rocky  shore,  present  greater  obstacles  to  its  excavation  than  the  western  chan- 
nel,  (a  fact  only  to  be  ascertained  by  further  examinations,)  so  that,  to  be  on  the- 
safe  side,  I  have  adopted  the  estimate  for  improving  the  western  channel. 

At  Wyman's  shoal,  immediately  above  Hallowell  bridge,  no  excavation  » 
necessary. 

The  bed  of  the  river  at  Gage's  and  Britt's  shoals  is  of  the  same  character  a» 
at  Shepard's  Point  shoals,  being  composed  of  sand,  gravel,  and  pebbles,  with 
occasional  small  boulders,  and  there  does  not  appear  to  be  any  ledge  or  other 
obstacles  to  making  the  proposed  excavations.  This  fact  can  easily  be  deter- 
mined by  borings,  which  I  propose  making. 

I'he  sections  on  sheets  Nos.  1  and  2,  showing  the  excavation  required  for  the 
proposed  channel  through  Gage's  and  Britt's  shoals,  give  a  depth  of  ten  feet  of 
water  (at  low  tide)  when  the  river  is  at  the  same  stage  as  it  was  in  December, 
at  the  time  of  the  survey  of  those  shoals;  but  a  depth  of  eight  feet  only  (at 
low  tide)  if  reduced  to  the  stage  of  the  river  as  it  was  about  the  middle  of  No- 
vember last,  when  the  Hallowell  and  Shepard's  Point  shoals  were  being  sur- 
veyed, and  a  depth  of  six  feet  only  in  the  lowest  stages  of  the  river. 

ESTIMATES. 

I. — Gage's  shoal. 

For  a  channel  having  a  depth  of  six  feet  at  the  lowest  stages  of  the  river,  and 
seventy- five  feet  wide  at  the  bottom: 

8,870  cubic  yards  excavation,  at  45  cents $3,  991  50 

Adding  ten  per  cent,  for  contingencies 399  15 

Total 4,390  65 

32  w Vol.  ii 
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• 


II. — Bri/t^s  shoal,  (western  channel. J 

For  channel  of  same  deptb  and  dimeneions  as  above : 

23,270  cubic  yards  of  excavation,  at  45  cents $10, 471  50 

Adding  ten  per  cent,  for  contingencies 1, 047  15 

Total .  / ^ 11,  518  65 

III. — BrMs  skoal,  f eastern  channel, J 

For  channel  of  same  deptb  and  dimensions  as  above: 

17,180  cubic  yards  of  excavation,  at  45  cents $7, 731  00 

Adding  ten  per  cent,  for  contingencies 773  10 

Total 8,504  10 

It  is  probable  that  a  further  examination  of  the  river  in  its  lotcest  stages 
would  somewhat  modify  but  not  increase  the  above  estimates. 

For  the  entire  completion  of  the  improvement  of  the  river  between  Shepard's 
Point  and  the  city  of  Augusta,  Maine,  as  contemplated  by  the  law  approved 
June  23,  1866,  making  an  appropriation  for  this  work,  I  have. the  honor  to  eab- 
mit  the  following  estimates,  viz  : 

1.  Hallo  well  and  Shepard^s  Point  shoals, — For  a  channel  seven 

feet  deep  and  sixty  feet  wide,  as  approved  by  the  department, 

(see  my  report  of  21st  January,  1867) $17, 503  20 

2.  Bntfs  shoal,  (western  channel.) — For  a  channel  six  feet  deep 

and  seventy-five  &et  wide 11, 51S  65 

3.  Gage^s  shoal, — For  a  channel  six  feet  deep  and  seventy-five 

feet  wide 4, 390  6o 

Total 33.  4 12  50 

Amount  appropriated  by  the  law  approved  June  23, 1866 20,  000  00 

13,  412J  50 

Additional  amount  required  for  the  entire  completion  of  the  work, 

say $15,000  00 

I  am,  very  respectfully,  your  obedient  servant, 

GEO.  THOM. 
Lieut,  Col,  Corps  of  Engineers,  Brevet  Colonel  U,  &  A* 

Brevet  Maj.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers  U,  S.  A.,  Washington,  D.  C. 


E9. 

Report  of  the  survey  of  the  **gut "  opposite  the  city  of  Bath,  Maine,  by  Brttti 
Brigadier  General  George  Thorn,  lieutenant  colonel  corps  ofengiweert. 

United  States  Enoinbbrs'  Offu'B, 
Portland,  Maine,  t'qftemher  10, 1867. 
The  act  of  Gongi-ess  approved  March  2,  1867,  providing  for  the  examiottion 
or  survey  of  this  locality,  does  not  specify  the  ooject  for  which  it  is  requirM' 
This  gut  was  surveyed  by  the  United  States  Coast  Survey  in  1865,  renderinf 
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any  farther  saryej  of  it  at  this  time  unnecessary.  Accompanying  this  is  a 
copy  of  the  chart  of  the  same,  furnished  by  the  Superintendent  of  the  United 
States  Coast  Survey.  In*  a  personal  examination  of  the  gut  or  Upper  Hell 
Gate,  as  it  is  generally  called,  I  became  satisfied  that  the  object  of  the  •"  ex- 
amination or  survey  "  called  for  was  the'improvement  of  its  navigation. 

Owing  to  the  contraction  of  the  channel  of  Back  river  at  the  Upper  Hell 
Gate,  which  is  about  forty  yards  wide  at  low  water,  (caused  by  a  ledge  project- 
ing out  from  the  south  shore.)  the  tidal  currents  run  through  this  gate  with  such 
violence  as  to  render  its  navigation  exceedingly  difficult  and  dangerous  at  any 
other  time  than  at  high  and  low  water,  except  for  steamers.  The  difficulties  are 
still  farther  increased  by  a  large  rock  known  as  Boiler  rock,  which  lies  in  mid- 
cbannel,  about  seventy-five  yards  below  the  gate,  compelling  vessels  to  make 
an  abrupt  change  of  couTse  so  as  to  pae^s  south  of  the  small  island  below. 

This  rock  I  carefully  examined  by  the  aid  of  a  submaMne  party.  It  lies  in 
from  three  to  four  fathoms  of  water,  at  lt)w  water,  its  upper  or  highest  point 
being  only  about  three  feet  below  the  surface  at  mean  low  water.  It  is  an  im- 
mense boulder,  about  thirty  feet  long  and  fifteen  feet*  ^ide  at  the  bottom,  and 
twenty  feet  long  by  ten  feet  wide  on  its  top.  The  tide  here  rises  and  falls  from 
six  to  seven  feet ;  so  that  at  high  water  the  rock  has  about  ten  feet  of  wat^er 
upon  it. 

For  the  improvement  of  the  navigation  of  this  place  I  would  respectfully 
recommend — 

1.  That  the  Boiler  rock  be  removed  to  a  depth  of  twelve  feet  at 
mean  low  water,  requiring  about  70  cubic  yards  of  blasting, 

which,  at  $50  per  cubic  yard,  would  cost $3,  500  00 

2.  That  the  point  of  ledge  contracting  the  channel  at  the  Upper 
Hell  Gate  be  blasted  off  so  as  to  enlarge  the  water  way,  requiring 

about  1,500  cubic  yards,  at  $4  per  cubic  yard 6,  000  00 

3.  For  deepening  the  bar  about  midway  between  the  Upper  Hell 
Gate  and  Arrowsic  bridge,  so  as  to  afford  a  channel  of  100  feet 
wide  and  10  feet  deep  at  mean  low  water,  requiring  11,000  cubic 

yards  of  dredging,  which, at  50  cents  per  cubic  yard,  would  cost      5,  500  00 

15,000  00 
Add  10  per  cent,  for  contingencies 1,  500  00 


16,500  00 


This  amount,  it  is  estimated,  is  sufficient  for  the  entire  and  permanent  com- 
pletion of  the  proposed  work ;  and  it  could  all  be  profitably  expended  upon  it 
during  the  next  fiscal  year.  The  folio  win  }]^  information  is  furnished,  in  compli- 
ance with  the  requiremei^ts  of  the  act  of  Congress  providing  for  this  survey,  viz : 

The  locality  of  the  proposed  improvement  is  in  the  collection  district  of  Bath, 
Maine.  Bath  is  the  only  port  of  entry  in  this  collection  district,  and  is  distant 
from  the  Upper  Hell  Gate  three  miles.  The  nearest  light-houses  are  Seguin 
and  Pond  Island  light-houses^  near  the  mouth  of  Kennebec  river ;  and  the 
nearest  fort  is  Fort  Popbam,  at  the  mouth  of  the  Kennebec  river,  distant  about 
fifteen  milee^ 

The  amount  of  revenue  collected  at  the  port  of  Bath  during  the  fiscal  year 
ending  June  30,  1867,  was  $40,820  56. 

The  amount  of  commerce  and  navigation  that  would  be  benefited  by  the 
proposed  improvement  is  shown  by  the  letters  hereto  appended,  marked  A  and  B. 

GEORGE  THOM,     . 
LieuL  CoL  of  Engineers,  Brevet  Brig,  Gen.  U,  S.  A. 


^ 
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A. 

CusTOM-HorsR,  Bath,  Maine, 

Coilectar't  Office,  July  27,  1867. 

Dbar  Sir  :  I  am  at  length  able  to  answer  the  second  inteirogatoiy  contained 
in  jour  letter  of  the  15th  instant,  in  relation  to  the  proposed  improvement  of  the 
gut  opposite  the  city  of  Bath,  Maine,  viz  :  "  What  amount  of  commerce  and 
navigation  would  be  benefited  by  the  proposed  improvement  ?" 

The  answer  is  given  in  the  statement  transmitted  herewith,  prepared  by 
Messrs.  Sampson  &  Biggs,  merchants,  who  reside  at  Georgetown,  a  short  dis- 
tance below  the  Lower  Gate,  and  are  largely  engaged  in  fitting  out  and  supplying 
fishing  and  other  vessels  and  in  general  trade.  Their  means  of  knowing  about 
what  they  affirm  are  ample,  and  their  estimates  are  worthy  of  confidence. 

This  statement  has  been  procured  'by  Wm.  H.  McLellan,  esq.,  of  this  city, 
the  principal  owner  and  agent  of  the  steamer  Spray,  to  whom  I  am  much  in- 
debted for  his  endeavois  to  have  it  made  as  accurate  as  possible. 
J  am,  very  respectfully,  your  obedient  servant, 

E.  S.  J.  NEALLEY.  Collector. 

General  Geo.  Thom, 

UnUed  States  Engineer's  Office,  Portland,  Maine. 


B. 

Gut  passage-way  from  Kennebec  river  to  Sheepscot  bay  open  nine  monUifl  in  ' 
the  year ;  lower  or  Sheepscot  bay  end  never  closed. 

Number  of  row  and  sail-boats  passing  per  day  from  ten  to  one  hundred; 
number  of  persons  on  board  from  three  to  twenty ;  value  of  boats  from  ten  to 
five  hundred  dollars ;  value  of  property  transported  each  trip  fifty  to  four  bon- 
drcd  dollars.     Number  of  scows,  or  gondolas,  average  five  per  day ;  number 
of  hands  on  board  from  three  to  four ;  value  of  property  transported  each  trip 
from  one  hundred  to  fifteen  hundred  dollars.     Number  of  smacks,  from  the  eixe 
of  sail-boat  up  to  twenty* five  tons,  fmm  ten  to  fifteen  per  day;  value  of  craA 
from  four  hundred  to  two  thousand  dollars  ;  number  of  hands  to  each  from  four 
to  eight;  value  of  property  transported  each  trip  from  six  hundred  to  thirty- 
five  hundred  dollars.     Number  of  sailing  and  fishing  vessels  from  twenty-five  to 
eighty  tons,  four  trips  per  day ;  value  from  one  thousand  to  eight  thousand 
dollars ;  value  of  cargo,  fittings,  and  property  on  board  each  from  eight  hun- 
dred to  three  thousand  dollars ;  number  of  hands  to  each  vessel  from  fonr  to 
twelve.     Number  of  vessels  from  eighty  to  three  hundred  tons,  one  trip  per  dav; 
value  of  vessels  from  eight  to  sixteen  thousand  dollars ;  value  of  cargo,  nolbiog. 
mostly-  all  light;  number  of  hatids  on  board  from  five  to  sixteen.     One  steamer, 
daily,  (Sundays  excepted.)  up  and  back,  valued  at  seven  thousand  dollars; 
number  of  hands  on  board  three ;  average  number  of  passengers  twenty ;  valoe 
of  freight  each  trip  from  one  hundred  to  one  thousand  dollars.     Some  tug- boats, 
on  the  high- water  rafts  and  tows  of  different  kinds ;  legs  in  rafts  to  supply  thirteen 
up  and  down  saws  in  mills,  say  to  the  amount  of  forty  thousand  feet  of  lamber 
per  mouth. 

This  short  passage-way  by  tidal  water  from  the  Sheepscot  bay  to  the  Kenne- 
bec river,  directly  opposite  the  city  of  Bath,  the  whole  length  beiag  from  eight 
to  nine  miles,  is,  at  the  present  time,  and  always  has  been,  much  used,  thon^ 
quite  intricate  from  its  many  sunken  rocks  and  quick  runs.  (Frontier  Mission, 
Bartlet,  chapter  seventh,  page  129 ;  Ancient  Duminions  of  Maine,  pages  61,62, 
and  63.) 

By  this  passage  we  have  access  to  some  of  the  best  tide-mill  privileges  in  the 
United  States.     (Shat tuck's  Memorial,  page  146.) 

SAMPSON  &  BIGGS. 
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R  10. 

Report  on  the  examination  of  Union  river,  Maine^for  the  year  ending  June  30, 
1867,  hy  Brevet  Brigadier  General  George  Thorn,  lieutenant  colonel  corpt  of 
engineers. 

U.  S.  Enginbbr  Offfcb, 
Portland,  Maine,  September  10, 1867. 

An  act  of  Congress,  approved  March  2,  1867,  provides  for  the  examination  or 
Barvej  of  Union  river,  Maine,  but  the  object  of  the  survey  is  not  stated  in  the 
law.  On  a  careful  examination  of  the  river,  however,  I  became  satisfied  that  it 
was  for  the  improvement  of  the  navigation  of  the  river  from  its  mouth  up  to  the 
bead  of  navigation,  at  Ellsworth,  a  distance  of  about  four  and  a  half  miles. 

The  channel  of  this  river  is  in  some  places  very  much  obstructed  by  *'  slabs," 
"edgings,"  and  "sawdust,"  which. have  come  down  from  the  numerous  saw- 
milts  just  above  Ellsworth,  and  have  become  so  completely  interwoven  as  to 
have  almost  entirely  closed  the  channel  at  low  water  near  Ellsworth.  These 
obstructions,  together  with  numerous  sunken  rocks  in  the  channel,  and  several 
rocky  points  projecting  far  out  from  the  bank  unmarked  and  unseen,  except  at 
low  water,  render  the  channel  very  intricate,  and  its  navigation  very  difficult  at 
all  stages  of  the  water. 

Descending  from  the  "  upper  landing"  at  Ellsworth,  we  find  the  river  entirely 
filled  at  mean  low  water  with  "  slabs,"  "  edgings,"  and  "  sawduat,"  from  three 
to  four  feet  in  depth,  down  to  the  "Sinker's  wharf,"  one-third  of  a  mile  below 
"Nourse's  Point;"  nearly  opposite  to  "Sinker's  wharf"  is  a  ledge  covered  with 
large  boulders,  extending  from  the  right  shore  nearly  half  way  across  the  river. 
It  is  entirely  covered  at  high  water,  the  rise  and  fall  of  tha  tide  ranging  from 
ten  to  fourteen  feet.  A  stone  beacon  is  here  much  wanted  on  its  outer  extremity 
at  low  water.  The  "  Narrows,"  so  called,  commence  about  one-half  mile  below 
Ellsworth,  (upper  landing,)  and  extend  for  a  distance  of  about  half  a  mile 
downwards. 

In  the  channel  above  the  "Narrows'-  there  are  two  or  three  boulders,  each 
weighing  from  two  to  four  tons,  which  can  be  seen  at  low  water ;  these  should 
be  removed. 

In  the  "  Narrows"  there  are  three  boulders,  and  two  more  in  mid-channel  at 
the  lower  end,  each  weighing  from  one  to  four  tons,  all  lying  in  two  or  three  feet 
of  water  at  low  water ;  these  should  be  removed. 

Hall's  Point  (1^  mile  below  Ellsworth)  is  a  ledge  making  out  from  the  right 
shore  and  extending  about  one-third  the  way  across  the  river.  This  ledge  is  bare 
at  its  outer  extremity  at  mean  low  water,  to  mark  which  a  beacon  is  necessary. 

About  300  feet  below  Hall's  Point  a  small  boulder  lies  in  the  river,  in  about 
three  feet  of  water  at  low  water,  and  should  be  removed. 

Sline  Rocks  are  about  two  and  a  half  miles  below  Ellsworth ;  they  consist  of 
two  boulders,  each  weighing  about  two  tons,  lying  in  about  three  feet  of  water  at 
low  water ;  these  rocks  are  very  dangerous,  and  should  be  removed. 

Fish  Hole  Point  is  about  three  miles  below  Ellsworth  (upper)  landing,  and  is 
a  bold,  rocky  point,  projecting  about  half  way  (say  300  feet)  across  the  river, 
from  its  left  bank,  and  then  drops  off  suddenly  into  deep  water ;  a  beacon  is  much 
needed  to  mark  its  outer  extremity  at  low  water. 

Fullerion  Point,  three  and  a  half  miles  below  Ellsworth  (upper)  landing,  is  a 
bold  ledge  making  out  from  the  left  shore,  and  extending  one-third  the  way 
across  the  river.  Its  outer  extremity  is  about  four  or  five  feet  above  mean  low 
water.  This  is  a  very  important  point  to  be  attended  to,  as  vessels  are  liable  to 
ftrike  on  it  at  high  stages  of  water ;  a  beacon  should  be  placed  on  its  outer  ex- 
tremity. 

Horton  Rocks,  opposite  to  Fullerton  Point,  are  also  bare  two  or  three  feet  at 
low  water,  and  should  have  a  beacon  to  mark  their  outer  extremity. 
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The  lower  bar,  at  the  mouth  of  the  river,  about  four  and  a. half  milm  below 
Ellsworth,  has  about  three  feet  of  water  on  it  at  mean  low  water.  This  has 
been,  it  is  said,  somewhat  increased  of  late  years,  by  the  accumulation  of  saw- 
dust^ which  comes  from  the  saw-mills  above  and  near  Ellsworth.  'Two  boalderst 
bare  at  low  water,  lie  in  the  channel,  on  this  bar,  and  should  be  removed.  At 
mean  low  water  there  are,  except  on  the  lower  bar,  about  ten  feet  of  water  in  the 
channel  of  the  river  from  its  mouth  all  the  way  up  to  near  the  foot  of  the 
Narrows;  from  the  Narrows  up  to  Ellsworth  (upper)  landing  not  more  than  four 
feet  can  be  obtained. 

The  importance  of  this  river  as  an  outlet  to  the  immense  lumber  trade  and 
agricultural  products 'of  this  section  of  the  country  is  so  great  that  the  improve- 
ment of  its  navigation  is  most  urgently  recommended. 

With  a  view  to  obtain  a  clear  and  unobstructed  channel  of  not  less  than  three 
feet  in  depth  at  mean  low  water,  all  the  way  up  to  the  upper  landing  at  Ells- 
worth, the  following  expenditures  will  be  neces:»ary,  viz. : 

1st.  Removing  30,000  cubic  yards  of  slabs,  edgings,  and  sawdust,  so 
as  to  give  a  channel  of  150  feet  wide  from  Sinker's  wharf  up  to 
Ellsworth  upper  landing,  at  eighty  cents $24, 000  00 

2d.  For  removing  thirteen  boulders  hom  the  channel,  at  an  average 

cost  of  $250 3,250  00 

3d.  For  building  five  granite-cut  stone  beacons  on  the  extremities 
of  the  ledges  above  named,  the  beacons  to  be  eighty  feet  square 
and  to  rise  about  six  feet  above  ordinary  high-water  mark,  each 
containing  about  fifty  cubic  yards  masonry,  making  in  all  250 
cubic  yards,  at  $30  per  cubic  yard 7, 500  00 

Foundation  for  five  beacons,  at  $300 - 1, 500  00 

ToUl 36,  250  Oil 

Adding  ten  per  cent,  for  contingencies 3, 625  00 

31»,  875  00 
Say  $40,000. 

This  amount,  it  is  believed,  would  be  sufficient  for  the  entire  completion  of 
this  work,  and  for  its  permanent  completion,  if  the  State  laws  which  have  receutlj 
been  enacted  for  the  protection  of  this  river  from  further  injury  by  the  deposit  of 
slabs,  edgings,  and  sawdust,  be  properly  enforced.  As  a  further  security,  bov- 
ever,  I  would  respectfully  suggest  that  the  attention  of  Cong^reas  be  called  to  thtt 
matter,  with  a  view  to  such  legislation  as  may  be  necessary  for  the  protection  of 
the  navigation  of  its  navigable  waters. 

Should  Congress  see  fit  to  appropriate  the  above  sum  (viz.,  $40,000)  for  the 
improvement  of  this  river,  which  I  strongly  recommend,  that  amount  can  be 
profitably  expended  upon  the  work  during  the  next  fiscal  year. 

The  following  information  is  furnished  in  compliance  with  the  requirBments  of 
the  law  providing  for  the  examination  of  this  river : 

This  river  is  in  "  Frenchman's  Bay  district."  Ellsworth  is  the  port  of  entrj, 
being  at  the  head  of  navigation  of  the  river. 

The  nearest  light- house  is  situated  near  the  mouth  of  Union  river,  at  Edge- 
moggiu  Reach.     There  is  also  one  on  **  Bass  Harbor  Head." 

The  nearest  fort  is  Fort  Knox,  in  Penobscot  river. 

The  collector  of  customs  at  Ellsworth  is  unable,  for  reasons  given,  to  fiimish 
a  statement  of  the  amount  of  revenue  collected  at  that  port  during  the  pa^t 
fiscal  year.  He  states  that  there  are  about  20,000  tons  of  shipping  owned  ia 
this  district;  there  is  manufactured  on  this  river,  annually,  from  35,000.000  to 
40,000,000  feet  of  lumber,  nearly  all  of  which  is  ^hipped  from  here.  There  w» 
of  short  lumber,  of  shingles,  wood,  &;c.,  enough  to  make,  say,  150  cargoes,  iQ- 
nually,  for  vessels  of  about  one  hundred  tons  burden. 
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• 

The  yearly  business  on  this  river  would  give  employment  to  say  fifty  vessels, 
running  to  Portland,  Boston,  New  York,  and  intermediate  places,  these  making 
from  six  to  twelve  voyages  a  season.  The  most  of  the  lumber  here  is  shipped 
to  domestic  ports,  but  the  records  of  this  office  show  that,  for  the  quarter  end- 
ing December  31, 1866,  there  were  twelve  American  vessels  which  were  cleared 
for  foreign  ports  with  lumber,  the  tonnage  of  which  amounted  to  3,983 ;  value 
of  cargoes,  $49,800. 

GEORGE  THOM, 
Lieut,  Col.  of  Engineers i  Brevet  Brig,  Gen.  U.  S.  A. 


R  11. 

Report  on  the  improvement  of  the  navigation  of  St,  Croix  river,  above  the 
"  ledge^^*  by  Brevet  Brigadier  General  George  TJiom,  lieutenant  colon f I  of 
engineers,  for  the  year  ending  June  30,  1867. 

An  examination  of  this  river  from  the  '<  ledge "  up  to  the  head  of  navigation, 
at  Calais,  Maine,  a  distance  of  about  four  miles,  showed  the  object  of  the  ap- 
propriation to  have  been  specially  the  deepening  of  the  channel  by  the  removal 
of  the  **  slabs,"  *<  edgings,"  and  **  saw-dust,"  which  obstructed  the  navigation  of 
the  river  between  the  points  named. 

The  tide  at  this  place  rises  and  falls  from  twenty  to  twenty-five  feet,  so  that 
at  high  water  there  are  about  thirty  feet  of  water  on  the  eastern  or  St.  Stephen's 
8ide  of  the  river,  all  the  way  up  to  the  bridge  which  crosses  from  Calais,  Maine, 
to  8t.  Stephen's,  in  the  province  of  New  Brunswick. 

At  low  water  the  channel  is  so  much  obstructed  near  Calais  that  vessels 
drawing  four  feet  and  a  half  can  ascend  only  to  the  *'  lower  wharf,"  also  known 
as  "  McCollister's  wharf,"  which  is  one  mile  and  a  half  below  the  upper  land- 
ing; while  vessels  drawing  twelve  feet  can  ascend,  at  low  water,  to  a  point 
about  two  miles  above  the  "ledge." 

From  the  upper  landing  down  to  McCollieter's  wharf  the  river  is  more  or 
less  filled  with  slabs,  edgings,  and  saw-dust ;  while  below  McCollister's  wharf, 
Baw-dust,  with  very  few  if  any  edgings  and  slabs,  have  accumulated  in  the  bed 
of  the  river. 

These  edgings,  slabs,  and  saw-dust  come  from  the  numerous  ^aw- mills  on  both 
banks  of  the  river  above  and  near  Calais,  and  have  been  accumulating,  I  was 
informed,  for  thirty  years  and  niore.  I  was  also  informed  that  twenty-five 
years  ago  vessels  of  large  draught,  say  fifteen  feet,  could  ascend  to  Calais  at 
low  water. 

While  the  causes  of  these  obstructions  to  the  navigation  are  still  in  operation, 
it  would  not  appear  advisable  to  expend  the  appropriation  in  removing  them, 
nntil  a  sufficient  protection  is  given  to  the  channel  by  adequate  State  laws,  or 
else  by  such  laws  of  Congress  as  may  be  necessary  to  prevent  obstructions  or 
other  injury  to  the  channels  of  its  navigable  water.  I  would  therefore  respect- 
fully recommend  that  the  attention  of  Congress  be  asked  to  this  matter,  at  as 
early  a  day  as  practicable.' 

By  an  act  of  Congress  approved  March  2,  1867,  the  sum  of  fifteen  thousand 
dollars  was  appropriated  for  this  work :  **Provtded,  The  province  of  New  Bruns- 
wick shall  contribute  and  pay  to  the  proper  disbursing  officer  a  like  sum  for  said 
purpose;  said  payment  being  made  on  condition  that  in  no  event  shall  the  prov- 
ince of  New  Brunswick  be  called  upon  for  more  than  half  the  sum  actually  ex- 
pended for  said  purpose." 

Wiih  a  view  to  commencing  operations  in  this  river  at  as  early  a  day  as  prac- 
ticable, I  applied  to  the  department  on  the  26th  of  March  last  for  information 
as  to  what  understanding,  if  any,  the  province  of  New  Brunswick  had  with  the 
United  States  government  in  this  matter.     So  far  as  I  have  been  able  to  learn « 
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that  province  baa  taken  no  action  whatever  in  it,  so  that  the  matter  will  have  to 
be  brought  to  the  attention  of  the  new  parliament,  which  is  to  convene  in  Ottawa, 
Canada,  in  September,  for  such  legislation  as  may  be  necessary  to  give  effect  to 
the  proviso  of  the  law  of  Congress  above  referred  to. 

Operations  in  this  river  have,  therefore,  been  necessarily  suspended  natil  the 
provisions  of  the  law  making  the  appropriation  can  be  compliea  with. 

For  au  accurate  estimate  of  "  the  amount  that  is  required  for  the  entire  and 
permanent  completion "  of  this  work,  a  careful  survey  will  be  necessary.  The 
examination  made  by  me  showed  that,  to  open  a  channel  one  hundred  feet  wide 
and  ten  feet  deep  at  low  water  would  require  the  removal  of  not  less  than 
100,000  cubic  yards  of  slabs,  edgings,  and  saw-dust;  which, 

At  80  cents  a  yard,  would  amount  to $80, 000 

Add  10  per  cent,  for  contingencies 8, 000 

Total 88,000 


Deducting  one-half,  if  paid  by  the  province  of  New  Brunswick  — .     $44,  OOO 
Amount  appropriated  by  act  of  Congress  approved  March  2,  1867.       15,000 

Additional  amount  required 29, 000 

Which  amount  could  be  profitably  expended  upon  this  work  during  the  fiscal 
year  ending  Juno  30,  1869. 

The  following  additional  information  is  supplied  in  compliance  with  the 
requirements  of  the  act  of  Congress  approved  March  2,  1867,  having  been  far- 
nished  by  the  deputy  collector  at  Calais,  Maine,  viz  : 

The  contemplated  improvements  of  the  "  St.  Croix  river,  above  the  ledge," 
are  within  the  collection  district  of  Passamaquoddy,  and  near  the  custom-house 
in  Calais. 

There  is  no  United  States  light-house  now  in  use  near  this  place,  the  nearest 
being  in  the  vicinity  of  Eastport,  Maine,  about  thirty  miles  below.  There  ia  no 
fort  in  the  immediate  vicinity.  Fort  Sullivan,  also  at  Eastport,  being  the  nearest. 

The  amount  of  duties  collected  at  the  custom-house  in  Calais,  for  the  &$al 
year  ending  June  30,  1867,  was  $18,500. 

The  amount  of  commerce  and  navigation  that  would  be  benefited  by  these 
improvements  consists  of  about  one  thousand  vessels,  probably  averaging  aboat 
one  hundred  tons  each,  which  arrive  at  this  port  annually,  being  principally  en- 
gaged in  the  coasting  trade. 

Hereto  is  appended  a  statement  by  the  deputy  collector,  showing  the  amounts 
of  exports  and  imports  at  this  port  during  the  year  ending  January  1, 1S6T.  the 
number  of  arrivals  and  departures,  and  the  number  of  ves^icls  built,  marked  A. 

GEORGE  THOM, 
Lieut,  CoL  of  Engineers,  Brevet  Brigadier  General 

U.  S.  Enoinbbr  Office, 

Portland,  Maine,  September  10, 1867. 


A. 

POfiT   OP   CALAIS. 

Below  we  give  the  amount  of  exports  and  imports  at  this  port  doriog  the 
year  ending  January  1,  1867,  the  number  of  arrivals  and  departures,  and  the 
number  of  vessels  built : 

Exports. — 10,635,000  feet  pine  lumber;  17,394,000  feet  hemlock  lamher; 
48,942,000  feet  spruce  lumber;  575,000  feet  hard  wood  lumber;  210,000  feet 
hackmatack  lumber;  100,000,000  lath;  4,000,000  pickets ;  18,000,0U0Bhiogie6;. 
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35,000  ship  knees;  14,000  cedar  posts ;  500,000  feet  spool  stuff;  400  cords 
birch  wood;  370.000  hoops;  600,000  cedar  sleepers;  53,000  clapboards; 
200  cords  bark;  139  ladders;  23,831  barrels  calcined  plaster;  8,065  casks 
ground  plaster  ;  8.000  sides  leather. 

Imparts  — 82,000  bushels  corn  ;  24,000  barrels  flour ;  1,800  barrels  pork  ; 
174  barrels  beef;  13,000  hides;  1,518  tons  coal ;  5,000  tons  plaster. 

Built  in  Calais, — 2  barks,  2  brigs,  and  4  schooners,  2,350  tons. 

A  rricals. — 976. 

Clearances,^9S^, 

B.  M.  FLINT,  Deputif  Collector. 


.APPENDIX  S. 

San  Francisco,  August  5,  1867. 

Gknbral:  I  have  the  honor  to  submit  the  following  report  of  my  official 
operations  during  the  fiscal  year  ending  July  30,  1867 : 

These  operations  have  been  conducted  under  the  following  appropriations,  viz  : 
survey  of  military  defences;  purchase  and  repair  of  instruments;  removing 
obstructions  to  navigation  in  the  Willamette  river  below  Portland  ;  and  surveys 
and  examinations  on  the  Pacific  coast.  In  addition  to  these,  I  am  the  engineer 
of  the  12th  and  13th  light-house  districts,  and  a  member  of  the  board  of  engi- 
neers for  the  Pacific  coast 

The  operations  under  the  above  mentioned  appropriations  will  be  described 
in  the  order  named. 

SOKVBYS   OP    MILITARY   DBFBNCBS. 

Early  in  July,  1866,  I  started  with  an  escort  of  ten  soldiers,  by  order  of 
G-eneral  Halleck,  commanding  the  division  of  the  Pacific,  from  Fort  Ghurchill, 
Nevada,  to  examine  the  country  between  there  and  Ruby  City,  Idaho,  with  a  view 
of  finding  a  more  d.rect  and  practicable  route  for  teams  between  those  two 
points.  The  report  of  this  reconnoissance  was  made  to  the  general  commanding 
the  department  of  California,  and,  being  local  in  its  character,  is  not  sent  in  with 
this  report,  though  a  copy  can  be  furnished  at  any  time  if  called  for. 

The  notes  of  this  reconnoii^sance,  together  with  those  taken  on  a  similar  trip 
during  a  portion  of  the  preceding  year,  have  been  plotted,  resulting  in  a  map 
of  that  comparatively  unknown  region,  concerning  a  section  of  country  never 
before  mapped  with  any  degree  of  detail.  A  reduced  copy  of  this  map,  scale 
twelve  miles  to  the  inch,  has  been  prepared  for  publication  in  a  cheap  manner, 
and,  by  authority  of  the  general  commanding  the  department,  has  been  litho- 
graphed and  published,  copies  of  which  have  been  forwarded  to  the  engineer 
department. 

A  map,  on  the  same  scale,  of  the  whole  of  California,  Nevada,  Oregon,  and 
a  portion  of  Idaho,  on  one  sheet,  is  nearly  completed,  and  will  be  forwarded  to 
the  engineer  department  shortly,  accompanied  by  a  map  of  Arizona.  These 
maps  will  represent,  in  much  detail,  all  the  known  portions  of  those  regions. 
Many  portions  are  still  unexplored,  and,  in  consequence  of  the  reduced  number 
of  troops  in  this  department,  the  general  is  unwilling  to  spare  troops  for  escort 
duty  to  topographical  parties,  and  there  seems  but  slight  prospect  of  obtaining 
further  topographical  information  with  military  assistance.  One  assistant  has, 
by  the  suggestion  of  General  McDowell,  been  for  some  months  in  Arizona,  with 
instructions  to  accompany  trains  and  scouting  parties,  and  gather  such  topo- 
graphical information  as  can  be  obtained  in  thiit  way.  Taking  advantage  of  a 
geological  party,  directed  by  the  geologist  of  this  State,  which  is  to  travel 
through  that  portion  of  the  State  of  Nevada  near  the  37th  and  38th  parallels, 
I  have  sent  two  othiT  topographical  assistants  to  accompany  it.  From  this 
party  very  interesting  results  are  expected,  the  country  being  nearly  unknown. 
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My  observations  and  investigations  in  meteorology  and  hypsometry  bare 
been  prosecuted  vigorously  during  the  year.  In  February  last  I  forwarded  to 
you  a  report;  complete  in  itself,  of  the  results  so  far  obtained,  and  believing  tbej 
are  of  sufficient  practical  and  scientific  interest  to  warrant  their  publication,  I 
have  requested  that  they  be  published  as  a  professional  paper  of  the  corps  of 
engineers. 

In  the  appendix  to  this  paper  are  meteorological  and  hypsometrical  tables, 
which,  I  think,  will  be  considered  superior  to  any  heretofore  prepared  in  Eng- 
lish measures,  and  they  contain  all  that  an  English  or  American  meteorologicid 
computer  may  desire  to  take  with  him  in  the  field  on  a  reconnoissance. 

The  following  is  a  statement  of  the  amount  received  and  expended  during  the 
last  fiscal  year  on  account  of  '*  surveys  of  military  defences  :" 

On  hand  July  1,  1866 .• $4. 153  34 

Beceived  during  the  year 12,  000  00 

Total  amount  received ^     16,  L'^S  34 

Expended  during  the  year 12, 986  34 

On  hand  July  1,  1867 3,  167  00 

PDRCHASB   AND   REPAIRS   OF   INSTRUMENTS. 

The  amount  expended  for  repairs  is  large,  as  some  of  the  repairs  were  made 
during  the  two  previous  years : 

On  hand  July  1,  1866 $000  00 

Received  during  the  year 2, 500  00 

Expended  during  the  year 703  5S 

On  hand  July  1,  1867 1,  796  42 

RBMOVINO  OBSTRUCTIONS  TO   WILLAMBTTK    RIVER. 

The  order  dated  Washington,  July  21,  186G,  placing  me  in  charge  of  this 
work,  was  not  received  until  about  the  middle  of  October,  in  consequence  of  my 
being  absent  in  the  field  on  a  reconnoissance. 

From  all  the  information  I  could  collect,  shortly  after  its  receipt,  I  found  it 
would  be  impracticable  to  do  any  work  on  that  river  during  the  seasons  of 
winter  and  spring.  I  sent,  however,  my  assistant.  Lieutenant  Heuer,  United 
States  engineers,  to  make  an  examination  of  the  river,  the  report  of  which  has 
shown  you  that  the  information  before  received  was  correct. 

The  city  of  Portland  had,  during  the  two  previous  years,  done  work  on  thi« 
river  by  dredging,  with  the  view  of  deepening  the  channel  of  the  river,  and  bad 
provided  suitable  dredging  and  other  apparatus.  Therefore  the  city  authorities 
is  the  only  party  who  can  with  economy  do  the  work. 

After  making  one  bid  for  removing  Swan  Island  bar,  at  a  price  exceeding  the 
amount  of  the  appropriation  then  available,  the  city  have  offered  me  the  use  of 
all  the  machinery  free  of  cost,  if  I  will  keep  it  in  repair  and  use  it. 

The  act  of  Congress  requires  that  the  work  be  done  by  contract  if  possible. 
I  was,  therefore,  directed  to  again  invite  proposals  in  the  newspapers;  and  no 
bidders  presenting  themselves  at  the  expiration  of  the  time  specified  for  opening 
the  bids,  I  have  accepted  the  offer  made  me  by  the  city,  and  will  commence 
work  by  hired  labor  ip  August  next,  which  is  the  earlie.st  possible  time  when 
dredging  can  be  done. 

I  am  directed  to  report  on  the  following  ton  points,  which  I  now  do  to  tbe 
best  of  my  ability : 

First.  No  survey  or  resurvey  has  been  made  by  me,  as,  since  I  have  been 
placed  in  charge  of  the  work,  the  water  has  been  too  high  to  admit  of  work. 
The  city,  however,  had  made  a  survey  of  Swan  Island  bar,  showing  that 
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48,000  cubic  yards  of  earth  would  have  to  be  taken  out  to  deepen  the  channel 
to  eighteen  feet  of  water.  No  such  Burvey  at  tbe  mouth  of  the  river,  where 
there  is  also  a  bar,  has  been  made. 

Second.  The  data  to  ascertain  the  amount  required  for  the  entire  completion 
of  the  work  is  not  at  hand,  as  no  actual  work  has  been  done  bv  me  for  the 
above  reason  ;  but  from  the  best  information  in  my  possession,  based  on  rough 
estimates  of  work  done  and  to  be  done,  the  sum  of  $25|000  will  be  required  for 
the  completion  of  tbe  work,  in  addition  to  that  on  hand. 

Third.  The  sum  of  $25,000  can  profitably  be  expended  during  the  next  fiscal 
year. 

Fourth.  The  nearest  collection  district  is  Astoria. 

Fifth.  JThe  nearest  town  is  Portland. 

Sixth.  The  amount  of  revenue  collected  is  unknown  to  me. 

Seventh.  The  amount  of  commerce  and  navigation  to  be  benefited  by  the 
completion  of  the  work  is  large.  Steamers  drawing  fifteen  feet  of  water  run 
from  San  Francisco  to  Portland  regularly  three  times  a  month,  except  When 
stopped  by  extreme  low  water  at  the  bars  to  be  removed. 

Eighth  Proposals  were  invited,  but  no  bidders  appeared ;  hence  the  work 
must  and  will  be  done  by  hired  labor. 

Ninth  and  tenth.  Hence  no  contracts  were  made. 

Tbe  following  are  the  amounts  received  and  expended  during  the  last  fiscal 
year  on  account  of  the  appropriation  for  removing  obstructions  to  navigation 
in  the  Willamette  river,  below  Portland : 

On  hand  July  1.  18G6 $000  00 

Received  during  the  year 10,  000  00 

Expended  during  the  year 871  49 

On  hand  July  1,  1867 9,  122  51 

SURVEYS   AND    BXAMINATIOiNS   ON   THE    PACIFIC   COAST. 

The  order  for  this  work  was  dated  at  the  same  time  with  the  one  just 
described,  and  for  the  same  reason  the  order  was  not  received  until  in  October, 
18G6.     Additional  appropriation  was  made  March  3,  1867. 

The  works  designed  to  be  executed  under  these  appropriations  are — 

Survey  of  Blossom  and  Rincon  Rocks,  in  the  harbor  of  San  Francisco,  with 
the  view  of  their  ultimate  removal. 

Survey  of  the  upper  Columbia  river,  Oregon. 

Survey  of  Crescent  City  harbor,  with  the  view  of  making  it  a  harbor  of 
refuge. 

Experiments  had  previously  been  made  on  Rincon  Rock,  and  as  accurate  surveys 
of  both  rocks  had  been  made  by  th«?  Coast  Survey,  it  was  deemed  only  necessary 
t^)  make  experiments  on  Blossom  Rock  to  obtain  data  for  estimating  tbe  cost  of 
its  removal.  This  has  been  done,  and  the  results  fully  explained  in  the  report 
of  Lieutenant  Heuer,  who  had  immediate  supervision  of  the  work.*  The  report 
was  dated  March  28,  1867,  and  forwarded  by  me  to  the  engineer  department 
the  next  day.  From  this  report  it  appears  that  the  probable  cost  of  removing 
the  rock  will  be  $60,000.  The  amount  expended  on  the  experiments  was 
83,148  52,  and  the  amount  of  stone  removed  69  cubic  yards.  The  amount  of 
expenditure  would  have  been  much  greater  but  for  tbe  kind  assistance  of  the 
Coast  Survey  in  furnishing  a  vessel,  officers,  and  crew. 

<  On  the  upper  Columbia  no  actual  work  has  been  done,  for  reasons  similar  to 
those  explained  when  speaking  of  the  Willamette  river. 

An  examination  of  this  river  has  been  made  by  Lieutenant  Heuer  during  low 
water,  and  by  myself  during  high  water,  showing  that  no  work  can  be  done 
until  August.  All  preparations  have  been  made  to  prosecute  the  work  with 
vigor  after  lis  commencement. 
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The  paper  appended  to  this  report,  and  marked  A,  is  a  report  of  the  presi- 
dent of  the  Oregon  Steam  Navigation  Company  upon  the  commerce  and  navi- 
gation of  the  upper  Columbia,  and  affords  the  fullest  information  on  the  anhject 

A  survey  of  Crescent  City  harbor  has  not  been  commenced  by  me,  as  1  hare 
been  furnished  from  the  Coast  Survey  office  at  this  place  a  tracing  of  a  chart  of 
the  harbor,  sufficiently  in  detail  to  determine,  after  personal  examination  both 
by  Lieutenant  Heuer  and  myself,  the  position  and  extent  oftfae  proposed  break- 
water, and  a  rough  estimate  of  its  cost.  This  estimate,  indefinite  as  it  may  be 
considered,  would  not  be  more  exact  if  months  were  spent  in  another  surrej. 
The  amount  of  stone  reouired  is  sufficiently  well  known  ;  the  cost  of  putting  it 
in  position  is  what  is  indefinite.  To  build  the  breakwater  will  require  about 
4 1 0,000  cubic  yards  of  stone.  The  same  amount  of  materials  thrown  in  the 
sea  to  build  the  breakwater  at  Plymouth  cost  $7,000,000,  as  was  fully  explained 
in  my  report  to  the  engineer  department,  of  July  29,  1867.  This,  with  the  re- 
port of  Lieutenant  Heuer,  of  July  20,  afford  full  information  on  the  subject. 
For  reasons  given  in  my  report,  no  appropriation  is  recommended  for  Crescent 
City  harbor. 

1  will  now  endeavor  to  report  on  the  following  ten  points  referred  to  in  the 
act  of  Congress,  viz : 

Ist.  No  survey  or  re  survey  has  been  made  other  than  the  one  of  Bloswm 
Rock,  since  I  have  been  placed  in  charge  of  this  work,  on  account  of  high 
water. 

2d.  The  data  on  which  to  determine  the  actual  amount  required  for  the  com- 
pletion of  the  survey  of  the  upper  Columbia  is  not  at  hand,  as  no  actual  work 
nas  been  done,  but  from  an  examination  of  the  river  I  think  the  amount  on  hand 
is  enough  to  complete  the  survey,  and  that  the  sum  of  S«50,000  should  be  appro- 
priated for  work  during  the  next  fiscal  year,  in  actually  removing  the  obstruc- 
tions. 

For  the  removal  of  Blossom  Rock,  $60,000  has  been  recommended.  I  do  not 
recommend  an  appropriation  for  the  removal  of  Rincon  Rock  until  Blossom  Rock 
has  been  removed.  No  appropriation  for  improving  Crescent  City  harbor  is  re- 
commended. 

3d.  The  amount  that  can  be  profitably  expended  next  year  on  the 

upper  Columbia  is $50,000 

For  Blossom  Rock 60. 000 


Total. 110,000 

4th  and  5th.  The  collection  district  for  the  work  at  Blossom  Rock  is  San 
Francieco  ;  and  for  the  upper  Columbia,  Astoria. 

6th.  I  have  no  means  of  ascertaining  the  amount  of  revenue  collected  at  the 
nearest  port  of  entry. 

7th.  The  amount  of  commerce  and  navigation  at  San  Francisco  and  on  ths 
upper  Columbia  is  large.  In  1864  there  were  36,000  passengers  and  21,S34 
tons  of  freight  on  the  upper  Columbia,  and  it  is  believed  the  amount  has  greatlj 
increased  since. 

8th,  9th,  and  10th.  No  work  done  by  contract. 

The  following  is  the  amount  received  and  expended  during  the  last  ^icaX 
year  on  account  of  the  appropriation  for  '*  surveys  and  examinations  on  the  Pa- 
cific coast :" 

On  hand  July  1,  1866 $0  00 

Received  during  the  year 10,  445  75 

Expended  during  the  year,  Blossom  Rock 3, 148  5:^ 

Upper  Columbia 661  42 


if  <i  fi 


On  hand  July  1, 1867 6, 635  81 
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My  duties  as  a  member  of  the  board  of  engineers  for  the  Pacific  coast  have 
occupied  a  small  portion  of  my  time. 

No  light-houses  have  been  erected  during  the  year,  except  one  at  Cape  Greg- 
ory, Oregon,  together  with  the  keeper's  dwelling.     The  light  is  now  in  work- 
ing order.     Several  light- houses  have  required  and  received  repairs. 
I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

R.  S.  WILLIAMSON, 
Brevet  Lieut.  Col.  U.  S.A„  Major  of  Engineers. 
Major  General  A.  A.  Humphrbys, 

Chief  of  Ehigineers  U.  S.  Army. 


Office  of  Oregon  Stbam  Navigation  Company, 

Portland,  Oregon,  July  20,  1867. 

Sir  :  Yours  of  Jnne  17  proximo,  giving  extract  from  an  act  of  Congress 
making  appropriations  for  examination  and  survey  of  certain  works  of  improve- 
ment, and  asking  for  information  concerning  the  various  lines  of  river  transpor- 
tation on  the  upper  Colambia,  of  the  obstacles  to  such  transportation,  &c.,  duly 
received. 

In  reply,  I  shall  as  briefly  as  possible  touch  upon  the  points  named,  and  give 
you  snch  information  as  yon  desire,  so  far  as  I  am  able  to  do  so. 

What  is  known  as  the  upper  Columbia  river  is  that  section  between  Celilo,  or  the 
main  Dalles  of  the  Columbia,  to  Priest's  rapids,  a  distance  of  two  hundred  miies, 
and  is  navigable  wilh  light-draught  steamers  itt  all  seasons  when  not  obstructed 
by  ice.  At  present  there  are  six  stern-wheel  steamers  employed  on  this  section 
of  the  river,  three  of  which  are  large-sized  boats,  with  carrying  capacity  of  from 
two  to  three  hundred  tons  each,  and  are  ased  during  the  season  of  high  water, 
say  from  the  1st  of  May  to  the  1st  of  September.  The  other  three  are  small 
light-draught  boats,  with  carrying  capacity  of  from  seventj-five  to  one  hundred 
tons  each. 

From  1st  of  May  to  1st  of  September,  Snake  river,  from  its  mouth  to  Lewis- 
ton,  a  distance  of  one  hundred  and  seventy  miles,  is  added  to  the  navigation  of 
the  upper  Columbia. 

From  Celilo  to  Priest's  rapids  the  navigation  is  obstructed  during  the  season 
of  low  water,  by  the  following-named  rapids,  viz  :  "  Five  Mile  rapids,"  **  John 
Day's,"  "  Indian  rapids,"  "Squally  Hook,"  "Rock  creek,"  "Canoe  Encamp- 
ment," "  Devil's  Bend,"  "  Umatilla  rapids,"  and  "  Homely  rapids." 

The  rapids  presenting  the  most  serious  obstacles  to  navigation  are  "  John 
Day's,"  "  Umatilla  rapids,"  and  "  Homely  rapids,"  but  ail  require  more  or  less 
improvement  to  admit  the  use  of  large  boats  during  the  season  of  low  water. 

1  shall  not  attempt  to  describe  the  character  of  these  obstructions,  or  give  an 
opinion  as  to  the  amount  of  work  or  means  necessary  to  remove  them.  Lieu- 
tenant Heuer  has  examined,  and  has  doubtless  reported  on  this  point  all  that  is 
necessary  for  your  information. 

I  would  add,  however,  that  "  Homely  rapids"  is  situated  just  below  the  mouth 
of  Snake  river.  The  Columbia  at  this  place  is  broad  and  full  of  bars.  Channel 
obstructed  with  narrow  ledges  or  boulders,  which,  if  removed,  would  enable  boats 
at  low  water  to  reach  "  Priest's  rapids ;"  and  as  Snake  river  rises  much  sooner 
in  the  spring  than  the  Columbia,  the  removal  of  this  obstruction  would  enable 
boats  to  reach  Lewiston  at  least  three  weeks  earlier  than  at  present. 

From  Celilo  to  "  Priest's  rapids,"  and  from  the  mouth  of  Snake  river  to  Lewis- 
ton,  the  banks  of  the  river  and  the  adjacent  country  are  entirely  destitute  of  tim- 
ber ;  hence  the  article  of  fuel  must  either  be  carried  in  large  quantities  for  so  long 
a  trip,  or  transported  by  steam  or  sail  at  great  expense  to  convenient  points  along 
the  river,  for  the  accommodation  of  steamers,  and  more  particularly  for  the  smaller 
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class,  which  if  compelled  to  cany  wood  for  the  round  trip,  would  hare  little  or 
no  capacity  for  freight. 

Tributary  to  this  section  of  the  Columbia  river  is  a  large  mining  conntrj 
bordering  on  the  Columbia  river,  north  of  the  fortj-^ninth  parallel.  An  Ameriun 
steamboat  has  been  successfullj  navigating  the  Columbia,  from  what  is  known 
as  **  Little  Dalles,''  near  Fort  Colville,  to  **  Death  rapids,"  about  two  hoDdred 
and  fifty  miles  north  of  the  boundary  line  between  the  United  States  and  British 
Columbia. 

The  Hudson  Bay  Company,  who  do  a  large  business  in  that  section  of  the 
country,  and  who,  before  this  boat  was  built,  supplied  their  posts  from  Victoria 
via  Frazer's  river,  now  ship  all  their  supplies  via  Columbia  river. 

Colville  valley  (in  which  Fort  Colville  is  situated)  is  rich  in  agriculturd  and 
mineral  wealth,  and  is  rapidly  filling  up  with  permanent  settlers.  It  can  onlj 
be  supplied  via  Columbia  river.  It  is  distant  from  Wallula  about  one  hnodred 
and  seventy-five  miles,  and  almost  due  north.  There  are  now  three  steamboats 
navigating  Clark's  fork  of  the  Columbia,  from  foot  of  Pend  d'Oreille  lake  to 
Thompson  falls. 

The  inducement  offered  to  shippers  by  the  establishment  of  this  line  has  been 
such  as  to  make  tributary  to  the  Columbia  river  all  that  rich  mining  country 
lying  west  and  north  of  Helena  in  Montana  Territory.  The  distance  necessarj 
to  connect  the  boats  of  the  upper  Columbia  witfi  the  boats  of  Pend  d'Oreille  lake 
is  one  hundred  and  sixty  miles,  over  a  good  wagon  road. 

It  is  the  intention  of  the  parties  engaged  in  the  enterprise  to  place  a  fourth 
boat  on  Clark's  fork,  to  connect  with  the  others,  from  Thompson's  falls  to  the 
mouth  of  Jako,  making  the  whol^  distance  by  steam  on  Clark's  fork  two  hundred 
miles. 

It  is  said  that  the  mouth  of  Jako  is  only  one  hundred  and  twenty  miles  from 
Fort  Benton  on  the  Missouri  river,  and  if  so,  the  navigable  waters  of  the  Mi^ 
souri  and  Columbia  rivers  are  only  separated  by  two  hundred  and  eighty  miiea 
of  land  travel. 

Already  a  large  amount  of  freight  consigned  to  different  points  in  Montana 
has  been  and  is  being  shipped  up  the  Columbia.  This  trade  is  rapidly  iocreas- 
ing,  and  must  at  no  distant  day  be  a  large  item  in  the  business  of  the  river.  In 
short,  all  the  country  east  of  the  Cascade  range  of  mountains,  from  latitude  42' 
to  52^  north,  including  all  of  eastern  Oregon  and  Washington,  all  of  Idaho,  and 
a  large  portion  of  Montana,  must  of  necessity  be  tributary  to  the  Columbia  river. 

The  following  figures  will  show  the  increase  of  business  on  the  Columbia 
river  from  1861  to  1864,  inclusive  : 

Number  of  passengers.  Tons  of  freight 

1861 10.500  6,290 

1862 24,  500  14,  550 

1863   22,000  17,646 

1864 36,000  21,834 

I  have  not  the  figures  before  me  to  show  the  continued  increase  to  the  present 
time,  but  to  show  how  rapidly  the  country  is  filling  up  with  permanent  settlen, 
I  will  state  that  previous  to  the  present  year,  all  the  flour  ana  most  of  the  grain 
necessary  for  the  supply  of  military  posts  in  the  department  situated  east  of  the 
Cascades  was  shipped  from  Fort  Vancouver  up  the  Columbia  river  to  conve- 
nient points,  and  thence  by  teams  at  great  expense  to  the  different  posts.  This 
year  the  valleys  of  Colville,  Walla-Walla,  Grand  Konde,  and  Powder  river,  have 
produced  a  large  surplus  of  all  kinds  of  grain,  the  result  of  which  is,  that  i\te 
government  is  now  supplied  at  much  less  rates  than  was  previously  paid  for 
transportation  alone. 

Two  years  ago,  all  the  flour  necessaxy  for  the  supply  of  a  large  mining  popu- 
lation in  Idaho  and  eastern  Oregon  was  shipped  up  tke  Columbia  river. 
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In  June  of  this  year  Walla- Walla  valley  alone  shipped  down  the  Columbia, 
for  San  Francisco  and  New  York  markets,  over  Jive  /lundrpd  torn  of  flour ^  and 
has  remaining  for  shipment  at  this  date  at  least  twenty  thousand  barrels. 

Cheap  freight  is  of  the  first  importance  to  an  agricultural  country.  To 
Becure  this  to  the  valleys  tributary  to  the  upper  Columbia,  it  is  absolutely  neces- 
sary that  the  navigation  be  so  improved  as  to  make  it  practicable  for  the  use 
of  the  largest  class  boats  at  all  stages  of  water. 

Average  high  water  on  the  upper  Columbia,  from  1st  of  May  to  Ist  of  Septem- 
ber; medium  stage,  from  September  to  middle  of  November;  low  water,  from 
November  to  middle  of  March. 

River  obstructed  by  ice  from  thh'ty  to  sixty  days  of  each  year.  Last  winter 
there  was  no  ice  to  interrupt  navigation. 

1  have  the  honor  to  be,  very  respectfully,  &c., 

J.  C.  AINSWORTH, 
President  O.  S.  N,  Company. 
R.  S.  Williamson, 

Brevet  Lieut.  Col.  U.  S.  A.,  Major  of  Engineers. 


SI. 

San  Francisco,  January  28,  1867. 

Grnbral:  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of 
December  29,  1866,  concerning  the  operations  on  the  Willamette  and  Columbia 
rivers. 

In  obedience  to  your  instructions,  I  shall  invite  proposals  for  the  removal  of 
the  obstructions  at  Swan  Island  bar,  by  advertising  said  proposals  in  news- 
papers in  this  city  and  in  Portland,  Oregon,  according  to  regulations.  The 
bida  will  be  sent  on  to  Washington  for  approval. 

Your  directions  also  state  that  I  am  to  ascertain  the  amount  of  rock  to  be 
removed  in  the  upper  Columbia,  with  sufficient  accuracy  to  admit  of  a  reliable 
estimate  of  the  quantity  to  be  blasted,  &c.  With  that  view  a  survey  of  the 
rapids  of  the  upper  Columbia  will  be  made ;  but  such  work  cannot  be  com- 
menced to  advantage,  according  to  the  best  information  I  have  collected,  until 
the  1st  of  August  next,  and  that  information  convinces  me  that  that  is  the 
proper  time  to  commence  such  work.  I  have  corresponded  with  Captain  Ains- 
worth,  the  president  of  the  Oregon  Steam  Navigation  Company,  on  this  subject, 
with  regard  to  the  most  economical  and  satisfactory  manner  of  making  this 
survey,  and  have  suggested  three  plans  of  operation,  one  of  which  must  be 
adopted.  I  will  premide  by  saying  that  Captain  Ainsworth  owns  or  controls 
all  the  steamboats  and  nearly  all  the  sailing  vessels  on  the  waters  above  the 
Dalles.  I  inquired  if  a  small  steamboat  could  be  chartered  for  the  surveying 
party,  and  in  reply  was  informed  it  would  cost  $4,000  in  gold  per  month. 
This  was  for  steamboat  and  crew,  but  exclusive  of  the  pay  and  subsistence  of 
the  engineer  party.  This  I  considered  out  of  the  question.  I  have  to  resort 
to  one  of  the  other  two  modes  of  making  the  survey,  viz  :  one  by  chartering,  a 
sailing  vessel,  which  can  be  had  at  a  much  less  price ;  but  whether  one  can  be 
had  of  sufficient  size  to  admit  of  the  party  living  and  messing  on  board  of  her 
is  a  question  to  be  still  decided.  The  other  plan  is  for  the  party  to  live  in 
tents  on  shore,  and  be  provided  with  boats,  and  move  from  point  to  point  by 
aid  of  the  passing  steamers.  In  either  case  the  operation  will  be  expensive,  on' 
account  of  the  thinly  settled  country,  and  no  definite  estimate  can  be  had  of 
the  expenses  until  determined  by  experience.  The  obstructions  being  mostly 
needle  rocks,  their  size  is  to  be  determined  by  accurate  surveys.     The  expenses 
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of  removing  them  will  be  best  learned  after  the  experiments  on  Blossom  Rock, 
now  to  be  commenced  this  week. 

The  part  of  your  instructions  most  difficult  to  carry  out  is  that  relatinf;  to 
the  mouth  of  the  Willamette,  and,  fortunately,  there  is  time  to  receive  further 
infltrnctions  and  ex  plana  tiims  from  you,  as  I  cannot  conceive  it  possible  to 
prosecute  to  advantage  such  work  as  is  directed  in  your  instructions  for  the 
next  two  months.  We  have  here,  so  far,  a  very  severe  winter,  as  the  Cali- 
fornia newspapers  will  show  you.  (A  strip  from  yesterday's  Bulletin  is  en- 
closed.) 

You  state  that  '*  the  conditions  existing  at  the  mouth  of  the  Willamette 
should  be  studied  with  care,  and  observations  upon  the  direction  and  force  of 
the  currents  in  the  various  channels  should  be  made  at  those  stages  of  that  and 
the  Columbia  river  which  are  believed  to  control  the  formation  of  shoals  and 
the  channels  over  them."  It  is  supposed  that  the  formation  of  shoals  depends 
in  a  great  measure  on  the  relative  force  of  the  currents  in  the  two  rivers.  At 
one  time  the  one  river  may  be  high  and  the  other  low,  and  at  another  the 
reverse  may  be  the  case.  They  differ  in  different  years,  according  to  the  vary- 
ing amount  of  rain  in  the  Willamette  and  snow  in  tlie  upper  Columbia. 

Hence,  to  study  fully  the  problem  of  the  removal  of  the  obstructions  at  the 
mouth  of  the  Willamette,  observations  should  be  made  at  all  seasons  of  the 
year  and  for  several  years.  Meteorological  records  show  that  in  one  year  the 
amount  of  rain  may  be  four  times  as  great  as  in  another  year.  To  obtain  such 
observations  as  are  described  in  the  report  on  the  Mississippi  would  require  i 
arty  in  constant  employment  and  of  considerable  strength,  and  would  probt- 
ly  entail  an  expense  of  $1,000  in  gold  per  month. 

I  did  not  understand  that  any  portion  of  the  appropriation  for  **  removing 
obstructions"  was  intended  to  be  applied  to  the  study  of  the  character  of  the 
rivers.  The  appropriation  for  these  removes  was  inadequate  fur  their  removal, 
but  much  work  by  private  parties  had  been  done.  A  plan  of  operations  had 
been  adopted  by  those  parties,  and  the  very  parties  who  had  commenced  the 
work  (who,  I  am  told,  were  the  city  authorities  of  Portland)  had  exerted  them- 
selves to  procure  the  appropriation.  The  question  then  was,  shall  those  par- 
ties, who  have  already  expended  more  than  the  amount  of  the  appropriation, 
continue  the  work  by  the  aid  of  this  appropriation,  (which  they  could  do 
much  more  cheaply,  as  they  had  the  boats,  &c.,  at  hand,)  or  should  the  gov- 
ernment act  in  an  independent  way  and  commence  the  work  anew  ?  Under 
these  circumstances,  and  with  the  facts  already  given,  I  think  it  best  to  ask 
for  more  definite  instructions  as  to*  how  to  prosecute  the  work  at  the  mouth  of 
the  Willamette,  particularly  as  all  the  work  has  been  suspended  in  conse 
quence  of  the  season. 

I  will  recall,  in  brief,  the  plan  of  operations  they  proposed,  which  is,  ina9- 
much  as  the  present  ship  channel  is  in  quicksand,  and  when  dredged  ont  is 
soon  filled  up  again,  and  whereas  the  south  channel,  which  is  said  to  have  a 
hard  bed,  is  believed  to  afford  a  chance  for  a  permanent  channel,  when  once 
made  of  the  proper  depth,  it  is  proposed  to  make  it  the  ship  channel  by  dredg- 
ing. Shall  we  expend  the  part  of  the  appropriation  avaUable  in  this  experi- 
ment, or  shall  we  expend  it  in  studying  the  character  of  the  river  t 

I  submit  an  estimate  of  the  cost  of  removing  the  obstruction  in  the  Willa- 
mette river,  made  by  Lieutenant  Heuer,  which  is  to  be  accepted  as  a  rude  one. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

R.  8.  WILLIAMSON. 
Brevet  Lieut.  Colonel  U.  S.  Army,  Major  ofEnginetrt. 

Major  General  A.  A.  Humphrbys, 

Chief  of  Engineers,  United  States  Army, 
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[Extract  from  San  Francisco  Bulletin.] 

The  Wbathbb. — ^The  great  question  now  being  asked  is,  "  When  will  it  stop 
rainiogr'  We  have  had  an  almost  steady  flow  of  rain  for  a  mouth,  and  the 
chances  of  its  drying  up  are  apparently  as  slim  as  they  were  at  the  commence- 
ment of  the  deluge.  According  to  Teunect's  rain  gauge  .17  of  an  inch  fell  on 
the  22d  instant,  .40  on  the  23d,  .35  on  the  24th,  and  .14  up  to  8  o'clock  this 
morning.  The  rain  fall  thus  far  is  about  21  inches,  and  still  it  comes.  Cold 
weather,  too,  accompanies  the  rain,  and  the  hills  in  Contra  Costa  county  were 
yesterday  white  with  snow.  To-day  it  is  raining  as  hard  as  ever,  and  unless 
nature's  reservoir  becomes  exhausted  visions  of  dire  calamities  by  flood  will  dis- 
turb the  public  mind. 


S2. 

San  Francisco,  Cal.,  April  17,  1867. 

Gbnbral  :  I  have  the  honor  to  acknowledge  the  receipt  this  day  of  your  letter 
of  March  8,  1867,  concerning  the  Willamette  river.  The  statements  made  in 
the  report  of  Lieutenant  Heuer  of  November  27, 1866,  were  considered  reliable, 
as  he  visited  the  mouth  of  the  river  and  consulted  with  all  the  parties  interested, 
particularly  consulting  with  the  engineer  employed  by  the  city,  on  whose  judg- 
ment every  one  there  seemed  to  rely. 

I  have  received  also  this  day  the  enclosed  letter  from  Mr.  McCraken,  chair- 
man of  the  committee  of  the  board  of  supervision  on  river  improvement,  in  which 
is  explained  the  discrepancy  in  the  estimate  made  from  the  information  gained 
from  the  civil  engineer  and  the  actual  work  to  be  still  done  on  Swan  Island  bar. 
I  think  it  probable  that  there  was  no  reliable  estimate  made  of  the  work  done  on 
that  bar.  The  dredger  would  be  used  on  it  for  a  few  days  and  then  removed  to 
another  locality  at  the  mouth  of  the  river,  where  it  was  thought  work  would  be 
most  required,  and  no  separate  estimates  were  made. 

I  have  every  reason  to  suppose  that  the  city  authorities  are  sincere  in  stating 
that  they  did  not  expect  the  appropriat'on  to  cover  the  cost  of  the  work,  and  I 
think  that  by  accepting  the  proposition  made  the  money  will  be  judiciously  spent. 

If  you  concur  with  me  in  this  view,  I  would  respectfully  suggest  that  you  tele- 
graph to  me  to  that  effect,  as  it  seems  some  work  can  be  done  on  the  river  before 
the  freshets  commence. 

As  the  board  of  engineers  think  of  visiting  San  Diego  soon,  to  return  about 
the  10th  of  May,  I  will  be  at  leisure,  and  will,  as  soon  as  possible  after  an  answer 
to  this  is  received,  visit  Portland  and  the  Willamette,  and  will  conclude  such 
arrangements  as  you  may  direct. 

Very  respectfully,  your  obedient  servant, 

R.  S.  WILLIAMSON. 
Brevet  Lieut.  Col.  U.  S,  A.,  Major  of  Engineers. 

Major  General  A.  A.  Humphrbvs, 

Chief  of  Engineers  V.  S.  A.,  Washington,  D.  C. 


California^  Hawaiian,  and  Oregon  Packet  Lines, 

Portland,  April  13,  1867. 

Dear  Sir  :  Your  valued  favor  came  to  hand  and  was  placed  before  our  board. 
We  can  explain  the  discrepancy  readily  by  a  plat  or  sketch  of  the  river  as 
Borveyed  by  a  competent  engineer,  which  will  show  46,000  cubic  yards  to  be 
excavated  to  give  the  required  depth.     Our  former  engineer  was  too  sanguine, 

33  w Vol.  u 
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(an  excellent  man  to  conduct  the  mechanical  part  of  the  work,)  and  thought,  at 
least  represented,  that  he  had  done  more  and  there  was  really  less  to  do  than 
the  facts  prove. 

Another  error  of  his :  he  gave  the  cost  per  month  of  ranning  the  dredge  at 
81,000  in  coin,  when  he  omitted  in  that  estimate  $25  per  day,  (Sundays  included,) 
or  ST.'iO'  per  month,  for  a  steam  tow-boat. 

The  city  did  not  expect  the  appropriation  to  cover  the  cost  of  the  woik,  hot 
endeavored  to  avail  itself  of  the  amount  to  go  as  far  as  it  would  and  pay  the 
balance  out  of  its  treasury. 

I  think  I  am  warranted  in  assuring  you  that  if  the  general  government  will 
undertake  the  work  itself,  and  prosecute  it  vigorously,  (as  you  are  aware  time  is 
important  to  its  interest,)  the  dredge  will  be  placed  at  its  disposal,  to  be  retained 
in  as  good  order,  excepting  ordinary  wear  and  tear.  But  we  will  send  the 
sketch  when  a  copy  is  taken  and  write  more  fully  on  this  subject  by  the  next 
mail. 

Thanking  you  for  your  kind  interest  m  this  matter,  I  remain,  yours,  truly, 

JOHN  McCRAKEN. 

Colonel  R.  S.  Williamson, 

Engineer  U.  S,  Armi^t  San  Francisco. 


San  Francisco,  May  30, 1867. 

Gbnbr AL :  I  have  the  honor  to  enclose  herewith  a  copy  of  the  advertisemeot 
which  appeared  for  the  first  time  in  a  morning  paper  here,  as  authorised  by  yoor 
letter  of  April  26.  A  similar  advertisement  will  be  sent  to  the  Portland  Herald. 
Last  evening  I  received  a  letter  from  the  mayor  of  Portland,  enclosing  a  reso- 
lution of  the  common  council  of  that  city,  which  is  enclosed.  The  letter  states 
that  all  facts  relative  to  the  nature  and  condition  of  the  bars  of  the  Willamette 
will  be  furnished  me  in  a  short  time. 

I  have  the  honor  to  be,  very  respectfally,  your  obedient  servant, 

R.  S.  WILLIAMSON, 
Brevet  Lieut.  Col.  U.  S.  Army,  Major  of  Engtneen, 

General  A.  A.  Humphrkvs, 

Chief  of  Engineers^  TJ,  S.  Army. 


Sealed  proposals  in  duplicate  will  be  received  by  the  undersigned  at  bis 
office  in  Portland,  Oregon,  until  coon  of  Thursday,  the  27th  of  June,  1867. 
(when  they  will  be  opened,  and  bidders  are  invited  to  be  present,)  for  deepeniof 
the  Willamette  river,  between  Portland  and  its  mouth,  to  admit  the  passage  of 
vessels  drawing  eighteen  feet  of  water,  by  dredging  over  or  through  Siran 
Island  bar,  and  the  bar  at  the  western  mouth  of  the  river,  (the  one  between 
J.  D.  Percy's  island  and  Laurie's  island,)  the  channel  of  said  depth  to  be  at 
least  100  feet  wide  at  the  bottom. 

Bidders  will  state  their  proposals  in  the  government  currency  of  the  United 
States,  and  payment  will  be  made  on  the  satisfactory  completion  of  the  work, 
after  examination  by  the  undersigned  or  other  authorized  agent  of  the  goreni- 
ment,  who  will  be  on  the  spot  at  the  time  for  the  purpose.  The  payment  is  to 
be  made  in  such  funds  as  are  furnished  by  the  government. 

Each  bidder  will  be  required,  before  the  time  fixed  for  the  opening  of  the  bids, 
to  file  in  the  office  of  the  undersigned  a  bond  with  sufficient  sureties,  in  a  pcndty 
of  five  thousand  (5,000)  dollars,  conditioned  that  if  his  bid  is  accepted,  De  will 
execute  a  written  agreement  for  the  faithful  performance  of  his  contract*  and  give 
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BQch  farther  bond  for  the  performance  of  his  written  agreement  as  may  be  reqnired ; 
and  said  agreement  is  made  subject  to  the  approval  of  the  Chief  of  Engineers 
United  States  army. 

The  contract  will  be  awarded  to  the  lowest  responsible  bidder,  but  the  right 
to  reject  any  and  all  of  the  bids  is  reserved. 

A  copy  of  this  advertisement  must  be  attached  to  each  bid. 

Bids  that  do  not  comply  with  the  above  requirements  will  not  be  entertained. 

The  expense  of  the  advertisements  must  be  paid  by  the  successful  bidder. 

R.  8.  WILLIAMSON. 
Brevet  Lieut,  Col,  U.  S.  Army,  Major  of  Engineers, 


Be  it  resolved  hy  the  common  council  of  the  city  of  Portland,  That  the  honor- 
able the  mayor  be,  and  he  is  hereby,  authorized  and  instructed  to  correspond 
with  Colonel  R.  S.  Williamson,  United  States  engineer,  and  fully  inform  him  of 
all  particulars  and  facts  at  hand  relative  to  the  nature  and  condition  of  the  bars 
of  the  Willamette  river,  both  at  Swan  island  and  the  mouth  of  said  river,  the 
amount  of  and  cost  of  the  work  that  has  been  done  by  the  city,  and  the  urgent 
necessity  of  prosecuting  it  at  an  early  day. 

And  farther,  that  the  mayor  be  empowered  to  tender  to  Colonel  Williamson 
(in  the  event  he  shall  proceed  to  expend  the  appropriations  made  by  the  United 
States  government  for  the  purposes  intended)  the  use  of  the  dredging  apparatus 
belonging  to  the  city  free  of  charge,  provided  he  shall  keep  the  same  in  thorough 
repair;  and  that  he  be  further  instructed  to  withdraw  the  proposal  for  dredging 
Swan  Island  bar,  made  under  resolution  of  the  common  council  passed  Marda  8, 
1867.    Passed  the  common  council  May  16,  1867. 

W.  S.  CALDWELL,  Auditor  and  Clerk. 


S3. 

San  Francisco,  July  29,  1867. 

General  :  I  have  the  honor  to  report  that  on  mv  return  from  the  northern 
coast,  (where  I  had  been  on  light-house  duty  and  had  visited,  among  other  places. 
Crescent  City,)  I  found  your  letter  of  April  26,  directing  me  to  take  charge  of 
the  survey  of  Crescent  City  harbor ;  and  I  submit  a  plan  for  its  improvement, 
with  a  view  of  making  it  a  harbor  of  refuge.  My  first  step  was  to  ascertain 
what  had  already  been  done  towards  a  survey  of  that  harbor,  and  on  application 
at  the  Coast  Survey  office  in  this  city  I  was  kindly  furnished  with  a  copy  of  a 
Coast  Survey  chart  of  it — ^scale,  1-10,000 — which  is  enclosed  with  this  report. 
On  its  examination  it  appeared  to  me  that  it  contains  information  sufficiently  in 
detail  to  enable  me  to  devise  a  plan  for  this  improvement  as  well  as  if  a  more  elabo- 
rate survey  were  made,  which  would  require  months  of  time  and  a  considerable 
expenditure.  It  was  necessary,  however,  that  I  should  obtain  some  detail  infor- 
mation on  certain  points,  and  as  duty  with  the  board  of  engineers  for  the  Pacific 
coast,  together  with  the  operations  on  the  Willamette  and  Columbia  rivers,  made 
it  important  that  I  should  go  at  once  to  Oregon,  I  directed  Lieutenant  W.  H. 
Heuer,  United  States  engineers,  to  proceed  to  Crescent  City  for  the  purpose  of 
obtaining  the  necessary  information.  He  was  instructed  to  examine  the  locality  ; 
ascertain  the  nature  of  the  material  to  be  found  there ;  whether  stone  of  great 
size  and  weight  Cim  be  obtained ;  the  means  of  transportation  for  them  to  the 
proposed  place  of  deposit ;  whether  a  right  of  way  for  a  railroad  can  be  had 
from  the  place  where  the  stone  is  found  to  the  water  near  the  place  of  deposit ; 
the  facilities  in  the  vicinity  for  machinery  and  labor;  the  effects  of  previous 
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storms  on  the  harbor,  and  all  other  information  that  would  enaUe  him  to  mike 
a  comprehensive  report  on  the  subject,  with  drawings  and  sections  of  the  pro- 
posed work.  His  report  is  enclosed,  and  his  estimate  exceeds  two  milUoDS  of 
dollars,  ($2,000,000.) 

It  is  almost  impossible  to  make  anything  like  an  accurate  estimate  of  the  cost 
of  such  a  work,  but  hy  comparing  the  cost  of  other  breakwaters  which  ha?e 
been  actually  constructed  or  estimated  for,  some  light  may  be  thrown  upon  the 
subject,  though  it  is  very  true  that  in  each  particular  case  elements  come  into 
the  calculations  which  naturally  a£Fect  the  estimate.  The  case  of  the  break- 
water at  Plymouth,  in  England,  may  be  considered  one  not  very  dissimilar,  and 
therefore  I  will  state  some  of  the  facts  concerning  it.  That  work  is  1,700  yards 
long,  210  feet  broad  at  its  base,  and  30  feet  at  the  top,  which  is  10  feet  abore 
ordinary  low  water  of  spring-tide.  The  amount  of  stone  thrown  in  daring  the 
five  years  ending  1816  was  one  million  tons,  and  the  work  was  then  considered 
about  one  half  completed.  The  amount  actually  expended  during  that  five  years 
was  o£l,524.000,  equal  to  $7,563,173,  and  the  estimate  for  the  completion  of  the 
work  was  d£l,562,639,  equal  to  $7,563,173.  To  compare  the  magnitude  of  that 
work  with  the  one  proposed  at  Crescent  City  we  may  consider  that  the  amount 
of  stone  required,  according  to  the  estimate  of  Lieutenant  Heuer,  is  409.914 
cubic  yards»  which,  if  it  weighs  170  pounds  to  the  cubic  foot,  will  weigh  940,753 
tons,  or  nearly  the  quantity  thrown  in  during  the  first  five  years  at  Plymouth. 
At  the  same  rate  of  cost  as  at  the  Plymouth  breakwater  the  one  proposed  for 
Crescent  City  will  cost  $7,000,000.  The  cost  of  labor,  &;c,  in  England  when 
that  work  was  prosecuted  and  their  cost  at  this  time  in  California  is  very 
difierent.  I  have  no  data  with  which  to  base  an  accurate  estimate  or  comparisoD, 
but  I  think  that  it  is  certain  we  mav  reasonably  increase  the  estimate  sevenl 
fold.  The  work  just  spoken  of  and  others  in  England  and  France  have  been 
constructed  by  throwing  huge  masses  of  stone  into  the  sea  at  random,  (pierre 
perdue.)  The  size  of  the  stones  used  varies  from  one  to  five  tons  and  upwards. 
The  heaviest  masses  are  required  between  the  levels  of  low  and  high  water,  bat 
their  size  must  of  course  vary  with  the  peculiarities  of  the  localities ;  for  in  a 
place  not  subject  to  violent  storms,  as  in  sheltered  bays,  the  stone  may  be  com- 
paratively small.  They  must,  however,  always  be  of  sufficient  size  and  weight 
not  to  be  moved  bythe  action  of  the  waves.  This  is  absolutely  necessary  to 
secure  stability.  We  have  every  reason  to  suppose  that  at  Crescent  City  nooe 
but  the  largest  masses  ought  to  De  used,  the  violence  of  the  winter  storms  there 
being  very  great.  It  is  therefore  doubtful  if  it  will  be  practicable  to  procure 
stones  of  sufficient  weight.  This  was  found  to  be  the  case  with  the  breakwater 
at  Algiers,  where  the  sea  carried  away  nearly  all  the  stones  that  were  thrown  in. 
though  the  blocks  used  were  from  100  to  141  cubic  feet,  height  to  twelve  tons.) 
To  preserve  the  work  care  was  constantly  taken  to  replace  them.  When  that 
place  fell  into  the  hands  of  the  French  a  different  system  was  adopted,  viz.,  that 
of  using  huge  masses  of  beton  instead  of  natural  stone,  and  of  such  size  as  to 
resist  the  action  of  the  sea  and  remain  inmovable.  The  minimum  limit  to  the 
size  of  those  blocks  was  353  cubic  feet.  An  interesting  account  of  this  work  is 
to  be  found  in  the  rudimentary  treatise  on  foundations  in  Weale's  series,  by 
C.  E.  Dobson.  That  breakwater  was  completed  in  1835,  and,  according  to  tltat 
writer,  '*  gave  it  a  stability  which  is  proof  against  the  severest  test."  JNeverthe- 
less,  I  find  in  the  «  papers  relating  to  the  report  of  the  British  harbor  of  refuge 
commission,  1846,"  the  following:  '<The  last  fact  to  be  noticed  respecting  the 
.  work  at  Cherbourg  constitutes  a  very  decided  warning  against  the  use  of  concrete, 
for  the  application  of  this  material  on  a  large  scale  has  utterly  failed,  the  blocks 
of  concrete  being  broken  to  pieces."  The  "concrete"  heore  spoken  of  may  not 
have  been  made  with  hydraulic  lime.  We  have  every  reason  to  suppose  that 
large  masses  of  artificial  stone  of  a  sufficiently  durable  character  can  be  made, 
lu  the  plam  here  submitted  for  a  breakwater  at  Crescent  City  Uie  width  of  it  is 
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to  be  30  feet,  like  the  one  at  Plymoutb.  At  a  very  exposed  place,  like  Crescent 
City,  a  mach  greater  width  may  be  necessary.  The  jettee  at  Algiers  had  a  top 
width  of  118  feet.  It  would  scarcely  be  worth  while  going  into  the  examination 
of  other  works  of  this  kind.  We  must  come  to  the  general  conclusion  that  any 
breakwater  at  Crescent  City  must  be  a  work  of  immense  magnitude ;  that  it  is 
impossible  to  make  any  but  a  very  rude  approximate  as  to  the  cost  of  its  con- 
Btmction,  but  that  at  least  $2,000,000  would  be  required  for  it — and  it  may 
require  several  times  that  amount.  The  argument  in  favor  of  a  work  of  this 
kind  at  that  place  is,  that  it  is  the  only  place  between  San  Francisco  and  Cape 
Flattery  where  a  harbor  of  refoge  can  be  made,  and  hence  one  should  be  made 
there.  There  is  no  great  city  there  and  no  populous  back  country.  Crescent 
Oity  has  but  one  hundred  or  two  hundred  inhabitants,  if  it  haa  as  many.  All 
to  the  rear  is  a  sparsely  settled  country  or  dense  forest.  The  immense  expend- 
iture required  for  the  construction  of  a  breakwater  at  that  place  would  be  but 
the  beginning  of  a  large  series.  If  a  harbor  were  made  there  immense  sums 
would  be  required  for  its  fortitications,  for  otherwise  it  would  be  of  valuable 
asaistauce  to  an  enemy;  Probably,  also,  constant  work  would  be  required  in 
dredging  to  prevent  its  being  filled  up.  With  all  these  facts  in  view,  I  do  not 
recommend  an  appropriation  for  the  commencement  of  a  breakwater  at  Crescent 
City  at  present. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

R.  S.  WILLIAMSON, 
Brevet  Lieutenant  Colonel  XT,  S.  A.y  Major  of  Engineers, 

General  A.  A.  Humphreys, 

Chief  of  Engineers  U,  S.  A. 


San  Fkancisco,  Caupornia,  July  20,  1867. 

Sir  :  I  have  the  honor  to  report,  that  I  proceeded  to  Crescent  X^ity,  California, 
and  examined  the  vicinity  with  a  view  of  obtaining  information  which  would 
enable  me  to  make  plans  and  estimates  for  a  breakwater  to  be  constructed  there. 
Daring  the  summer  months  the  prevailing  winds  there  are  from  the  northwest ; 
against  such  winds  Crescent  City  harbor  is  now  a  comparatively  good  one,  the 
only  objection  thereto  being  a  few  dangerous  sunken  rocks ;  out  during  the 
winter,  when  the  winds  are  from  the  southwest  or  from  the  southeast,  vessels 
can  with  the  greatest  difficulty  lie  there.  Captains  in  command  of  vessels  run- 
ning up  and  down  the  coast  inform  me  that  a  heavier  swell  occurs  there  (Cres- 
cent City)  than  anywhere  else  on  the  whole  coast.  During  the  winter  months 
large  logs,  some  of  them  twelve  feet  in  diameter,  are  thrown  violently  on  the 
beach  by  this  swell,  and  several  houses,  against  which  these  logs  have  been  thus 
thrown,  were  battered  down.  Several  years  ago  a  wharf  was  constructed  there 
on  piles  running  firom  the  main  shore,  near  Battery  Point,  to  Flat  Rock,  but  some 
large  drift-logs  coming  in  contact  with  it  during  a  gale,  it  was  utterly  demolished. 
Battery  Point  is  the  proper  place  from  which  to  start  the  breakwater,  although 
at  first  sight  the  southeast  side  of  Light-house  island  appears  the  most  eligible, 
but  daring  gal^  the  sea  is  forced  in  between  this  island  and  Battery  Point  with 
such  a  velocity  as  to  create  a  very  heavy  swell  in  the  harbor.  Starting,  then, 
with  a  breakwater  from  Battery  Point,  I  would  suggest  that  it  be  run  in  a  south 
southeast  (S.SE.)  direction  for  a  distance  of  2,117  25  feet  to  a  point  marked  A 
on  the  Coast  Survey  chart  appended ;  thence  in  a  direction  slightly  south  of  east 
for  a  distance  of  about  850  reet  to  B ;  thence  in  a  direction  slightly  north  of 
east  for  nearly  800  feet  to  C.  This  would  be  the  most  economical  breakwater, 
giving  the  greatest  extent  of  harbor  that  I  think  could  be  constructed  there. 
It  would  be  built  on  a  natural  shoal  for  its  entire  length ;  nearly  all  the  dangerous 
rocks  would  be  to  the  seaward  of  it ;  the  reef  outside  would  materially  assist  in 
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breaking  tbe  force  of  the  waves  before  coming  in  contact  witb  tbe  breakwater- 
and  it  would  be  a  good  anchorage  ground,  with  plenty  of  water  iueide  for  veasels* 
i^honld  the  breakwater  be  constructed  in  the  aoove  direction  there  are  two  rocks 
namely,  "  Fauntleroj  Rock,"  and  one  nearly  east  of  it,  and  distant  about  150 
yards,  which  would  require  removal,  as  they  are  near  the  head  of  the  breakwater. 
Both  of  these  rocks  are  long  and  slender,  with  deep  water  on  all  aides  of  them. 
The  expense  of  removing  them  would  be  slight    Metamorphic  sandstone  can 
be  obtained  in  any  quantity,  and  of  sufficient  -size  for  building  this  breakwater, 
by  quarrying  from  the  spur  of  a  mountain,  distant  from  Battery  Point  abont 
five  miles.     This  spur  is  owned  by  a  Mr.  Gay,  who  has  consented  to  allow  the 
United  States  to  take  what  stone  they  may  need  for  the  breakwater  free  of 
charge.    A  railway  would  have  to  be  constructed  from  this  quarry  to  Battery 
Point ;  it  would  require  but  little  grading,  as  a  good  wagon  road  is  already  con- 
structed between  tnc  two  points,  and  there  is  no  difficulty  about  obtaining  the 
right  of  way.     I  examined  the  country  within  five  miles  of  Crescent  City,  bat 
could  find  no  stone  of  suitable  quality  any  nearer  than  that  above  mentiood. 
Whaler  island,  in  the  harbor,  contains  over  22,000  cubic  yards  of  rock,  bat  the 
rock  contains  too  much  silica  and  quartz  to  be  used  for  breakwater  purposes. 
There  are  no  facilities  in  the  vicinity  of  Crescent  City  for  machinery  or  labor. 
Timber  is  found  in  abundance.     It  was  suggested  by  you  that  the  top  of  the 
breakwater  be  thirty  feet  wide,  with  an  inward  slope  of  about  forty  degrees,  and  a 
seaward  slope  of  about  twenty-five  degrees  from  the  horizontal.     This  would  n- 
quire  for  the  entire  breakwater,  as  suggested,  323,664  cubic  yards  uf  material ; 
tne  first  section,  viz  ,  that  from  Battery  Point  to  A,  being  2,117.25  feet  in  length, 
having  an  average  depth  of  28.3  feet ;  the  other  sections,  from  A  to  C,  bemg 
1,637.34  feet  in  length,  having  an  average  depth  of  31.7  feet.     This  would 
place  the  top  of  the  breakwater  five  feet  above  the  highest  known  tides.    I  am 
led  to  believe,  however,  from  the  construction  of  previous  breakwaters,  (Cher- 
bourg, France,  and  our  Delaware  breakwater,)  that  a  slope  of  twenty-five  degrees 
to  the  seaward  will  hardly  suffice.    In  some  places,  on  the  outer  face,  it  sbooid 
be  less,  in  others  greater  than  twenty-five  degrees,  depending  on  the  violence  of 
the  action  of  the  waves  on  these  points.    From  the  "  report  on  the  British  har- 
bors of  refuge,"  where  is  found  a  description  of  various  breakwaters,  incladine 
the  Delaware  breakwater,  I  have  estimated  the  amount  of  material  which  would 
be  required  in  the  construction  of  the  Crescent  City  breakwater,  giving  it  a  sea- 
ward slope,  the  same  as  that  of  the  Delaware  breakwater,  (see  drawings  annezedt) 
and  find  that  it  would  require  409,914  cubic  yards  of  materiaL     Rock  can  be 
quarried  and  placed  at  Battery  Point  at  $3  47  per  cubic  yard;  this  wonld 

cost «1, 422, 401  68 

On  the  supposition  that  it  would  require  100  men  six  years  to 
complete  the  breakwater,  working  six  months  in  the  year,  at 

$5  50  per  day,  (currency) 602,250  00 

Construction  of  two  lighters  for  depositing  rock 8, 300  00 

Machinery  for  handling  rock 6, 500  00 

Tugs  for  moving  lighters 40, 000  00 

Contingencies  fifteen  per  cent 98, 657  50 

Total  in  currency 2.178,009  08 

BespectfuUy  submitted : 

W.  H.  HEDER, 

Lieutenant  ofEngiuttn* 
Brevet  Lieut.  Col.  B.  S.  Willtamson, 

Major  ofEngineert, 
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Appendix  T. 

Report  of  Brevet  Brigadier  General  N.  MicAlerp  Major  of  Engineers,  United 
Slates  Army,  in  charge  of  Public  Buildings,  Grounds,  Works,  fy). 

Officb  of  Public  Buildings,  Grounds,  and  Works, 

Capitol  of  the  United  States, 

Wcuhington,  October  1,  1867. 

General  :  Oa  the  16th  of  October,  1866,  I  had  the  honor  to  submit  my 
annual  report  for  the  fiscal  year  ending  on  the  30th  of  June  of  that  year.  At 
that  time  it  was  stated  that  plans  of  the  military  operations  in  front  of  Peters- 
burg and  Richmond,  including  detailed  drawings  of  forts,  redoubts,  batteries, 
and  mines,  and  topographical  sketches  of  the  various  battle-fields  from  the  Rap- 
idan  to  Appomattox  Court  House,  together  with  a  large  number  of  maps  of  the 
country  exhibiting  the  lines  of  march  of  the  contending  armies,  were  in  course 
of  construction.  The  surveys  cover  an  area  of  nearly  fifteen  hundred  square 
miles.  The  following  brief  recapitulation  will  show  the  number  t)f  sheets,  their 
different  scales,  and  the  several  sections  into  which  the  whole  field  of  operations 
is  subdivided : 

L  The  general  maps,  two  inches  to  the  mile,  represent  the  country  between 
Cold  Harbor  and  Appomattox  Court  House,  comprising  thirteen  sheets. 

II.  The  detaUed  maps  are  on  a  scale  of  eight  inches  to  the  mile,  twenty-nine 
in  number ;  eight  illustrating  the  intrenched  positions  in  front  of  Petersburg,  and 
the  remainder  the  lines  of  works  around  Richmond  and  along  the  James  river 
above  its  junction  with  the  Appomattox. 

III.  Ten  sheets,  scale  of  four  inches  to  the  mile,  exhibit  the  most  important 
battle-fields,  comprising  the  Wilderness,  Spottsylvania  Court  House,  Tolopoto- 
my,  Cold  Harbor,  Five  Forks,  Jetersville,  Sailor's  Creek,  Farmville  and  Appo- 
mattox Court  House. 

IV.  Thirteen  sheets,  one  inch  to  the  mile,  show  the  original  maps  issued  at 
the  commencement  of  the  campaign  of  1864. 

V.  Three  sheets  of  sections  of  the  last  mentioned  issue,  corrected  and  distii- 
buted  on  the  march. 

VI.  The  index  sheet,  scale  tj^qi^)  is  a  general  map  of  the  country  lying  east 
of  the  Alleghany  mountains,  and  extending  from  the  battle-field  of  Gettysburg 
on  the  north,  to  the  South  Side  Railroad  of  Virginia,  on  the  south. 

VII.  One  hundred  and  eleven  drawings  of  forts,  redoubts,  batteries  and  mines, 
the  scale  of  the  respective  plans  being  forty  feet  to  one  inch.  The  entire  port- 
folio numbers  one  hundred  and  eighty  sheets  of  antiquarian,  embracing  not  only 
all  the  operations  during  the  war  of  the  army  of  the  Potomac,  but  also  of  the 
army  of  the  James  and  of  the  several  detached  commands  engaged  in  Virginia. 

At  this  date  the  maps  are  entirely  completed,  with  but  two  or  three  excep- 
tions, the  surveys  having  been  made  with  great  accuracy  and  the  topographi- 
cal features  of  the  country  delineated  on  them  with  great  care. 

Whilst  engaged  in  superintending  the  construction  of  these  military  maps,  I 
was,  in  addition  to  that  duty,  detailed  to  carry  out  the  directions  of  the  Com- 
mittee on  Public  Buildings  and  Grounds  of  the  Senate  of  the  United  States  rela- 
tive to  the  selection  of  a  suitable  site  for  a  public  park  and  presidential  mansion. 

The  views  of  the  committee  were  imparted  by  its  chairman,  Hon.  B.  Gratz 
Brown,  in  several  communications,  of  the  24th  and  26th  of  July,  addressed  to 
the  honorable  Secretary  of  War ;  he  therein  requested  that  an  engineer  officer  be 
placed  in  charge  of  the  preliminary  surveys  of  certain  tracts  of  land  adjoining 
or  near  the  city  of  Washington,  the  preparation  of  the  necessary  maps  and  re- 
ports for  the  purpose  above  named,  which,  in  the  language  of  Uie  Senate  reso- 


520         BEPOET  OF  THE  SECBETABT  OF  WAB. 

lution  of  the  18tb  of  the  same  month,  "  ehall  combine  convenience  of  seceM  and 
healthfulnesB,  good  water  and  capability  of  adornment;"  in  addition  to  thiB  to 
ascertain,  if  practicablie,  the  price  of  said  lands.  After  a  careful  examination  of 
the  many  beautiful  localities  to  be  found  in  the  vicinity  of  the  capital*  and  bar- 
ing caused  an  accurate  and  detailed  survey  of  its  environs  to  be  made,  I  bad  the 
honor  to  address  a  communication,  dated  January  29,  1867,  to  the  chairmsin 
of  the  committee,  submitting  for  his  consideration  the  result  of  my  investigt- 
tions.  In  connection  with  that  report  two  preliminary  maps  were  presented, 
showing,  more  plainly  than  words  can  express,  the  required  information  and  the 
respective  advantages  of  the  different  sections  surveyed.  A  copy  of  my  report 
is  herewith  appended,  (Senate  miscellaneous  document  No.  21,  second  session, 
thirty-ninth  Congress,)  together  with  reduced  photograph  copies  of  the  now 
complete  topographical  sketches  accompanying  it.  It  will  not  be  necesrarv  to 
accumulate  words,  after  so  much  has  been  written  and  so  ably  spoken  in  advo- 
cating an  improvement  so  essential  to  the  comfort  and  pleasure  of  every  enlight- 
ened community.  The  attentive  perusal  of  the  very  comprehensive  remarks 
and  beautifully  expressed  sentiments  delivered  by  the  honorable  chairman  of 
the  Committee  on  Public  Buildings  and  Grounds  in  the  Senate  of  the  United 
States,  on  the  20th  of  February  of  this  year,  concerning  the  bill  for  the  estab- 
lishment and  maintenance  of  a  grand  national  park  in  the  District  of  Columbia, 
at  the  expense  of  the  United  States  government,  will  convince  the  most  preju- 
diced judgment  It  will  not  fail  to  urge  the  earliest  action  of  Congress  in  carry- 
ing out  the  hopes  expressed  by  the  honorable  senator,  already  almost  unanimously 
concurred  in  by  the  Senate,  as  well  as  the  earnest  wishes  of  those  most  inter- 
ested in  the  adornment  of  the  capital  of  a  great  nation,  that  no  unnecessary 
delay  may  occur  in  passing  the  needful  laws  for  accomplishing  such  a  grand  and 
beautiful  undertaking.  A  copy  of  Mr.  Brown's  speech,  together  with  the  bill 
reported  from  the  Senate  committee  to  establish  a  public  park  in  the  vicinity  of 
Washington  city,  are  herewith  appended;  the  bill  passed  the  Senate, but  was  laid 
on  the  table  of  the  House  of  Representatives  during  the  last  hours  of  the  session. 
By  the  second  section  of  an  act  of  Congress  approved  March  2,  1 867,  "  the 
duties  heretofore  imposed  by  law  upon  the  Commissioner  of  Public  Buildings 
are  devolved  upon  the  Engineer  Bureau,  as  well  as  the  Superintendent  of  the 
Washington  Aqueduct,  and  all  the  public  works  and  improvements  of  the  United 
States  in  the  District  of  Columbia  not  otherwise  provided  by  law."  I  had  the 
honor,  by  engineer  department  orders  dated  March  13,  1867,  to  be  assigned  to 
execute  the  duties  above  stated,  and  at  once  to  enter  upon  their  performance. 
Immediately  upon  the  receipt  of  these  instructions,  I  called  upon  tne  Secretary 
of  the  Interior  and  the  late  Commissioner  of  Public  Buildings,  and  received  from 
them  all  the  books,  records,  archives,  and  papers  pertaining  to  the  office  of  Com- 
missioner of  Public  Buildings,  and  to  the  public  works  referred  to  in  the  aet 
cited,  and  at  once  proceeded  to  the  discharge  of  the  duties  appertaining  to  each 
of  them.  These  are  of  such  a  diversified  character  that  this  report  will  only 
refer  to  the  most  important  ones,  and  these  in  most  general  terms.  I  shall  first 
consider  such  works  in  course  of  construction  or  undergoing  repairs  which  are 
already  authorized  by  different  acts  of  Congress,  and  will  then  suggest  some 
additional  improvements  in  connection  with  the  growth  of  the  city  as  appear  to  be 
eminently  necessary  and  ornamental.  The  different  bridges  across  the  Potomac 
and  the  Anacostia,  or  Eastern  Branch,  have  either  been  rebuilt  or  placed  in  as 
good  repair  as  the  limited  amount  of  the  appropriations  would  admit.  The  one 
familiarly  known  as  the  Long  bridge  is,  by  actual  measurement,  four  thousand 
six  hundred  and  sixty-one  feet.  The  sections  are  differently  constructed,  and 
of  the  following  lengths  : 

First,  built  on  piles 1, 960  feet 

Second,  draw  (north  side) 134  feet. 
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Third,  gravel  road  on  canseway « 1, 967  feet. 

Fourth,  draw  (south  side) 148  feet. 

Fifth,  brace  and  frame  work,  supported  hj  cribs 452  feet. 

Total 4, 661  feet. 

It  will  be  remembered  that  in  consequence  of  the  heavy  masses  of  ice  which 
lay  against  and  crushed  the  bridge  at  different  points,  it  had  been  rendered 
impassable  for  some  months.  The  appropriation  of  fifteen  thousand  dollars 
enabled  me  to  place  it  in  such  repair  as  to  allow  travel  across  it  to  be  re- 
sumed. Mych  more  work  is  still  required  to  make  it  stand  until  a  more  sub- 
stantial, suitable,  and  architectural  structure  be  built  to  span  this  magnificent 
river.  I  have  been  ordered  to  prepare  a  special  report  to  the  bureau  in  regard 
to  the  improvements  of  the  channel  of  the  river,  and  surveys  are  now  progress- 
ing to  show  what  changes  have  recently  taken  place  ;  the  bridge  question  is  so 
intimately  associated  with  this  subject,  that  it  will  necessarily  form  a  part  of  the 
discussion.  The  first  section  of  the  bridge  is  in  very  good  condition,  having 
been  recently  placed  so ;  the  second  (north  draw)  will  have  to  be  rebuilt,  as  the 
timbers  are  decaying,  and  a  more  solid  support  must  be  substituted  for  the  present 
pile  one ;  the  third  is  in  good  repair — the  brick  side- walls  are  damaged  in  many 
places,  and  require  attention  botn  for  safety  and  appearance ;  the  fourth  (south 
draw)  is  in  good  working  order;  the  fifth  requires  so  many  repairs  as  to  almost 
necessitate  the  entire  rebuilding  of  that  portion.  Although  in  much  better  con- 
dition, it  is  said,  than  for  many  years  past,  still  it  is  doubtful  if  it  can  stand  against 
the  ice  and  freshets  of  another  winter.  An  early  appropriation,  an  estimate  of 
which  is  respectfully  submitted,  is  earnestly  urged,  as  the  work  should  be  com- 
menced without  unnecessary  delay. 

The  bridge  over  the  Potomac,  near  the  Little  Falls,  is  in  a  most  dilapidated 
condition.  Having  been  greatly  used  during  the  war,  with  little  or  no  care 
taken  to  keep  it  in  good  preservation,  it  is  now  in  danger  of  giving  way ;  the 
timbers  of  most  of  the  spans,  especially  the  three  nearest  the  Virginia  shore,  are 
much  worn  and  decayed.  The  bridge  should  have  been  covered  to  protect  the 
wood,  and  the  latter  whitewashed  to  keep  it  sound.  The  flooring  is  much  worn, 
and  travel  over  it  has  become  dangerous ;  only  by  the  most  careful  attention 
on  the  part  of  the  watchman  can  accidents  be  avoided.  It  would  probably  be 
economy  to  take  the  bridge  down  and  rebuild  it.  An  estimate  of  the  cost  of 
repairing  has  been  carefully  prepared  and  submitted. 

The  lower  or  navy-yard  bridge  and  the  upper  or  Benning's  bridge,  over  the 
Anacosti*  or  Eastern  Branch,  are  now  both  in  good  condition  ;  the  former  has 
been  recently  renovated,  and  the  latter  substantially  rebuilt.  Neither  of  them 
for  many  years  will  require  any  extensive  repairs  ;  the  flooring  alone  will  have 
to  be  replaced  from  time  to  time.  The  large  amount  of  the  various  commodities 
for  market  which  pass  over  each  of  the  several  bridges  enumerated,  and  the  neces- 
sity for  which  so  materially  interests  the  largely  increasing  population  of  the  city, 
will  surely  recommend  favorable  action  upon  the  appropriations  for  their  prompt 
and  speedy  improvenkents.  Major  T.  Lubey,  one  of  my  assistants,  has  had  the 
immediate  supervision  of  these  works  ;  he  has  always  given  prompt  attention 
and  general  satisfaction  in  carrying  out  my  instructions. 

The  fence  around  the  botanical  garden  has  been  advanced  as  far  as  the 
appropriation  will  admit;  about  eleven  hundred  and  thirty  feet  are  finished. 
The  upper  part  is  of  iron,  and  the  lower  of  brick ;  the  latter  rests  upon  a  stone 
foundation,  and  is  covered  with  a  fine  North  river  flag  coping.  Two  additional 
faces  of  the  grounds  have  still  to  be  enclosed  with  a  similar  fence.  The  pave- 
ment on  the  north  front  (the  south  side  of  Pennsylvania  avenue)  should  be  re- 
graded  and  repaved,  as  it  is  now  much  below  the  grade  of  the  avenue.  A  pave- 
ment should  also  be  laid  on  Maryland  avenue,  along  the  south  front.    These 


522         BEPOBT  OF  THE  SECBETART  OF  WAR. 

improyements,  wbich  should  be  of  flagging,  will  greatly  add  to  the  genoil 
appearance  of  the  grounds.  A  very  beneficial  change  is  being  effected  by  tbe 
construction  of  a  culvert  through  the  garden,  which  converts  the  exposed  bed 
of  the  lower  portion  of  Tiber  creek  into  an  extensive  sewer.  This  work  will 
not  only  remove  a  disagreeable  feature  from  the  sight  of  the  many  visitors  who 
frequent  the  conservatories  of  rich  and  rare  exotics  as  well  as  native  plants 
there  collected  and  arranged,  (under  the  special  care  of  Mr.  W.  R.  Smith,  for 
many  years  the  superintendent  of  the  botanical  garden,)  but  will  also  aid  in 
improving  the  sanitary  condition  of  a  section  so  nearly  contiguous  to  the  groonds 
surrounding  the  very  Capitol  of  the  nation.  It  wotdd  be  well  if  the  same  sys- 
tem could  be  adopted  in  covering  from  sight  and  smell  that  pestiferona  ditch  of 
water  styled  the  '*  Washington  City  canal,"  into  which  tne  Tiber  emptieB. 
This  canal  will  be  referred  to  in  a  subsequent  part  of  this  report.  It  is  to  be 
very  much  regretted  that  the  culvert  cannot  be  completed  this  year,  owing  to 
the  limited  means  on  hand.  Of  the  appropriation  for  the  fiscal  year  ending 
the  30th  of  June,  1867,  over  seven  thousand  dollars  was  applied  to  other  works 
by  the  late  Commissioner  of  Public  Buildings,  and  of  that  for  the  fiscal  year 
ending  June  30,  1868,*  the  whole  amount  has  been  expended,  without  finishing 
it.  An  estimate  for  enabling  me  to  do  so  is  submitted.  Owing  to  the  luge 
extent  of  land  drained  by  the  Tiber,  a  great  accumulation  of  sand,  gravel,  and 
some  very  deleterious  substances  are  washed  down  and  deposited  in  the  bed  of 
the  stream,  throughout  the  length  of  the  culvert,  and  into  the  canal.  Some 
action  should  be  taken  to  arch  over  this  stream  from  where  it  croases  Penn- 
sylvania avenue  to  the  extreme  northern  limits  of  the  city;  the  same  rea- 
sons apply  that  have  been  given  for  covering  the  lower  portion.  In  addition, 
some  system  of  gravel  pits  and  dams,  for  collecting  the  washings  of  the  soil, 
should  be  arranged  at  different  points,  and  the  banks  protected  by  sodding  or 
masonry.  The  management  of  the  Tiber  must  be  treated  in  the  light  of  a 
main  sewer  for  a  large  and  growing  section  of  the  city,  and  all  improvements 
projected  with  that  object  in  view.  During  the  second  session  of  the  thirty- 
ninth  Congress  a  bill  was  introduced  in  the  Senate  of  the  United  States  to  ardi 
Tiber  creek. 

Ilie  pavement  of  flag  stones  laid  along  Pennsylvania  avenue  and  Seven- 
teenth street  in  front  of  the  War  and  Navy  Departments,  forms  one  of  the  best 
and  most  needed  improvements  in  that  portion  of  the  city ;  it  has  given  most 
general  satisfaction,  and  should  be  still  further  extended  along  the  street  towards 
and  around  the  south  front  of  the  President's  grounds.  Several  very  important 
renovations  have  been  attended  to  during  the  summer  at  the  Executive  Mansion, 
and  the  building  is  now  in  very  excellent  order.     The  conservatory,  a  large 

Sart  of  which  was  destroyed  by  fire  and  the  remainder  of  the  framework 
ecayed  by  the  constant  moisture  of  the  heating  apparatus,  has  been  almost 
entirely  rebuilt ;  the  wing  of  the  main  structure  requires  to  be  thoroughly  over- 
hauled. It  is  to  be  regretted  that  a  larger  appropriation  was  not  made  in  order 
that  the  old  greenhouse  might  have  been  removed,  and  a  more  ornamental  and 
tasteful  one  erected.  Most  of  the  valuable  and  rare  plants,  which  so  pleased  and 
gratified  the  tastes  of  the  many  visitors  from  every  part  of  the  country,  were 
destroyed  by  the  fire  which  nearly  consumed  the  building ;  to  replace  these; and 
to  make  important  additions  to  them,  will  require  an  expenditure  of  several 
thousand  dollars,  which  no  doubt  the  liberality  of  Congress  will  furnish.  The 
furnace  of  the  Executive  Mansion  has  been  thoroughly  examined  and  repaired, 
and  some  needed  changes  made  in  the  apparatus  for  better  regulating  the  dis^- 
bution  of  the  steam  for  heating.  The  roof  of  the  mansion  is  also  being  placed 
in  better  condition,  and  many  minor  matters  attended  to.  A  larger  appropria- 
tion is  asked  for  annual  repairs  for  the  next  fiscal  year,  as  experience  has  taoght 
me  that  the  present  one  is  entirely  inadequate  for  so  extensive  a  building. 
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PUBLIC  SQUARES  AND  RBSBBVATIONS. 

The  plan  adopted  by  General  Washington  for  laying  out  the  city  of  Wash- 
ington consists  of  wide  streets  and  avenaes  intersecting  each  other ;  the  former, 
mnning  from  north  to  south,  designated  by  numbers,  and  from  east  to  west, 
called  by  letters,  cross  each  other  at  right  angles,  and  are  again  cut  diagonally 
by  avenues  bearing  the  names  of  the  different  States  of  the  Union.  In  conse- 
quence of  this  system  many  public  places  have  been  formed,  consisting  of  circles, 
triangles,  and  squares ;  iu  different  parts  of  the  city  sections  are  set  apart  as 
reservations  for  the  benefit  of  citizens  and  for  public  buildings.  Many  of  these 
have  already  been  beautified,  and  the  remaining  ones  should  be  improved  as 
early  as  possible;  while  adding  so  much  to  the  appearance  of  the  city,  they  at 
the  same  time  largely  contribute  to  the  health,  pleasure,  and  recreation  of  its 
inhabitants.  The  grounds  immediately  about  the  President's  house  are  in  excel- 
lent condition,  and  have  been  a  favorite  resort  for  many.  The  reservation  to 
the  south,  and  extending  to  the  canal,  generally  known  as  the  "  White  Lot " — 
the  scene  of  so  many  games  of  ball — should  now  be  laid  out  and  included  in  the 
above.  As  the  work  on  the  Treasury  extension  is  drawing  to  a  close,  the  work- 
shops, which  have  heretofore  interfered  with  this  improvement,  can  be  removed, 
and  the  plans  of  adornment  be  extended.  One  of  the  most  charming  places  for 
recreation  is  Lafayette  sauare ;  it  has  been  made  very  beautiful,  but  owing  to 
the  ground  being  so  level  there  is  defective  drainage ;  by  adopting  a  system  of 
under-ground  drains  leading  towards  the  southwest  angle,  and  thence  connecting 
by  a  sewer  through  the  avenue  with  that  on  Seventeenth  street,  this  objection 
can  be  remedied.  A  very  marked  change  has  taken  place  in  the  appearance  of 
Franklin  square,  but  still  more  has  to  be  done.  During  the  fall  montns  it  is  pro- 
posed to  set  out  a  large  number  of  deciduous  trees,  to  further  ornament  the  beds ; 
a  large  number  of  evergreens  have  already  been  planted,  and  are  in  a  flourishing 
condition.  The  square  has  already  been  under-drained,  and  the  paths  have  been 
substantially  laid.  An  iron  fence  is  still  needed  to  properly  enclose  it.  The 
Circle  at  the  intersection  of  Pennsylvania  and  New  Hampshire  avenues  and 
K  street  west,  also  presents  a  most  pleasing  feature  to  the  gaze.  The  grounds 
west  of  the  Capitol  are  in  excellent  order,  and  form  one  of  the  great  points 
of  attraction  both  for  citizens  and  strangers ;  those  to  the  east  have  been  very 
generally  resorted  to,  large  crowds  collecting  from  time  to  time  to  listen  to 
the  music  of  the  band  which  weekly  performs  there.  In  all  of  these  comfort- 
able lodges  have  been  built  for  the  watchmen.  The  enlargement  of  the 
grounds  north  and  south  of  the  Capitol  is  being  made  under  the  immediate 
direction  of  the  architect  of  the  Capitol  extension ;  the  roadway  and  paths  on 
the  east  front  should  be  handsomely  paved.  A  recent  and  very  interesting  letter 
from  General  Meigs,  now  travelling  in  Europe,  describes,  in  great  detail,  the 
style  of  pavement  in  use  for  public  squares  in  several  of  the  large  cities,  and 
should  be  adopted  in  our  own  capital ;  a  copy  of  the  letter  is  appended. 

Most  of  the  triangular  places  along  the  main  avenues  have  been  enclosed,  and 
some  of  them  very  prettily  ornamented  with  trees  and  shrubbery :  a  great  deal 
more  in  the  way  of  similar  improvements  should  be  attended  to  as  soon  as  prac- 
ticable, as  they  not  only  very  much  enhance  the  value  of  property,  but  afford 
for  both  rich  and  poor  the  means  of  enjoyment.  Particular  attention  is  called 
to  Lincoln  square,  which  has  been  simply  enclosed  by  a  paling  fence ;  the  beds 
and  paths  have  still  to  be  laid  out,  trees  and  shrubbery  planted,  and  other  im- 
portant changes  to  be  made.  It  is  the  only  square  in  the  eastern  part  of  the 
city,  and  it  is  due  to  the  increasing  growth  of  that  section,  that  steps  should 
be  taken  at  once  to  ornament  the  grounds.  The  vacant  places  at  the  intersec- 
tions of  Pennsylvania  avenue  with  North  and  South  Carolina,  those  where 
Georgia  and  Virginia  avenues  cross  each  other,  and  the  square  formed  by  the 
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meeting  of  Maryland  and  MaBsacbnsetto  avenues,  shonld  also  be  enclosed  and 
improved.  These  are  all  east  of  the  Capitol,  a  hitherto  much  neglected  por- 
tion of  the  citj  AS  far  as  the  general  government  is  concerned.  Extennye 
changes  have  taken  place  there  in  the  last  few  months;  streets  have  been  opened 
and  graded,  gutters  paved,  curbs  set,  pavements  laid,  and  many  houses  are  beiog 
built. 

Passing  to  that  part  of  the  city  to  the  west  of  the  Capitol  the  following  sug- 
gestions are  offered  in  regard  to  future  improvements:  The  two  triangokr 
spaces  on  Vermont  avenue  between  I  and  K  streets  have  been  united  and  now 
form  one  square,  making  a  most  agreeable  alteration.  It  is  proposed  to  make 
a  corresponding  square  on  Connecticut  avenue  between  the  same  streets  as 
soon  as  the  frame  buildings  of  the  Freedman's  Bureau,  now  occupying  the 
public  space,  shall  be  removed.  Circles  t»hould  also  be  laid  out  on  Yennont 
avenue  where  it  intersects  Massachusetts  and  Bhode  .Island  avenues,  and  abo 
at  the  intersection  of  Massachusetts,  Connecticut  and  New  Hanipshiie  aTenoee. 
The  value  of  these  improvements  can  be  scarcely  realized.  The  reservatioii 
known  as  Judiciary  square  is  sadly  in  need  of  embellishment ;  it  can  only  be 
attended  to  when  the  frame  buildings  used  by  the  medical  department  of  tk 
army  are  taken  down.  It  is  to  be  hoped  that  they  can  soon  be  dispensed  with. 
Several  prominent  citizens,  among  others  the  Greneral  commanding  the  United 
States  army  and  the  mayor  of  the  city,  have  urgently  requested  that  a  new 
square  be  opened  on  New  Jersey  avenue  between  H  and  I  streets  north.  This 
is  a  very  beautiful  and  commanding  part  of  the  city,  and  many  valuable  build- 
ings have  been  erected,  and  others  are  still  in  course  of  cou&tmction.  It  is 
earnestly  urged  upon  Congress  to  make  an  appropriation  for  purchasing  the 
necessary  ground.  The  triangular  space  located  at  this  point  belonged  not 
many  years  ago  to  the  government,  but  was  sold  by  authority  of  one  of  the 
previous  Commissioners  of  Public  Buildings.  In  planning  the  city,  a  large 
reservation,  known  as  Mount  Vernon  place,  was  laid  out  at  the  intersections  of 
K  street  north  with  New  York  and  Massachusetts  avenues.  Most  unfortnnatelj 
for  the  ornament  and  health  of  that  part  of  the  city,  the  original  design  has  not 
been  perfected.  Eighth  street  has  not  only  been  opened  through  it,  separating 
it  into  two  parts,  but  on  one  of  these  divisions  has  been  erected  a  most  unsightly 
building  for  a  market  house.  The  latter,  with  its  attending  aonoyances,  tomu 
an  intolerable  nuisance,  which  should  be  abated  at  once.  On  market  days  the 
most  offensive  matter  accumulates  in  the  adjoining  streets,  greatly  detrimen- 
tal to  the  health  of  the  residents  in  the  neighborhood.  The  refuse  vegetable 
matter  thrown  from  the  wagons  of  the  hucksters,  and  the  offal  from  the  stall  of 
the  butcher,  mingle  with  the  filth  created  by  the  many  animals  which  are 
brought  and  allowed  to  stand  around  the  place,  causing  a  most  disagreeahle 
stench,  especially  in  summer,  and  thereby  engendering  sickness.  By  what 
authority  the  market  is  located  on  this  public  reservation  cannot  be  ascertained. 
It  should  be  removed,  and  arrangements  similar  to  those  in  all  our  large  cities 
be  adopted  to  supply  the  grants  of  the  community.  The  grounds  could  then  be 
improved  and  become  what  they  were  originally  intended  to  be. 

A  nuisance  similar  to  this  has  been  created  by  the  dilapidated  and  unsightly 
buildings  on  Pennsylvania  avenue  known  as  the  "  Centre  Market"  Thu  too 
should  be  abated  ;  it  is  not  only  a  reflection  upon  the  good  taste  of  the  commo* 
nity  that  such  an  old  and  objectionable  structure  should  meet  the  gaze  upon  the 
principal  avenue  of  the  capital,  but  it  is  a  disgrace  to  see  this  main  arteiyi  con- 
necting the  Capitol  with  most  of  the  public  buildings,  obstructed  by  snch  a 
diversified  and  by  no  means  pleasing  collection  of  conunodities  as  are  ttraallT 
offered  for  sale  on  every  market  day.  Cannot  a  more  suitable  locality  befonni 
and  one  equally  convenient  of  access  t  And  cannot  an  ornamental  as  well  as  a 
commodious  market  be  erected  which  will  be  a  credit  to  the  city  t   Something 
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dioold  be  done  towards  improving  the  public  spaoeB  formed  by  the  intersection 
of  Pennsylvania  and  Louisiana  avenues.  As  long,  however,  as  the  market 
wagons  are  allowed  to  occupy  them  it  is  useless  to  attempt  any  needed  reforms. 
If  the  corporation  does  not  take  the  necessary  steps  to  remove  the  cause  of  this 
great  nuisance  by  erecting  a  suitable  and  imposing  structure,  the  government 
should  resume  control  of  the  reservation  for  the  purpose  of  improvement.  It  is 
still  a  matter  of  controversy  whether  the  government  has  yielded  its  claim  to 
it,  and  whether  the  corporation  holds  it  by  any  other  title  or  authority  than  that 
of  actual  possession. 

But  to  proceed  to  the  consideration  of  another  of  the  reservations  directly 
under  my  charge  brings  me  to  the  large  section  immediately  south  of  the  canal, 
and  reaching  from  near  the  Capitol  west  to  the  banks  of  the  Potomac ;  these 
grounds  are  generally  denominated  "  the  mall."  The  extent  of  this  reservation 
is  greater  than  any  other  within  the  city  limits,  and  is  centrally  located  for  the 
establishment  of  a  limited  park  for  a  large  paH  of  the  city.  Only  one  portion 
of  it  has  been  tastefully  laid  out  in  accordance  with  the  plan  proposed  by  Mr. 
Downing  in  1851 ,  and  approved  by  Mr.  Fillmore,  then  President  of  the  United 
States.  A  great  deal  of  additional  work  has  to  be  executed  before  perfecting 
the  system  adopted.  Unfortunately  the  grounds  are  subdivided  by  several 
transverse  streets  running  north  and  south ;  formerly  there  were  but  three  of 
them — Seventii,  Twelfth,  and  Fourteeenth — but  lately,  by  direction  of  Congress, 
another,  Sixth  street,  has  been  opened.  Could  these  streeto  be  made  subterra- 
nean by  tunnelling,  the  different  parte  of  the  mall  could  be  thrown  into  one,  and 
thereby  furnish  ample  space.  As  this  is  not  practicable,  owing  to  the  level  na- 
ture of  the  ground,  another  plan  might  be  adopted.  Let  the  whole  extent  of 
the  reservation  be  laid  out  in  carriage  ways,  paths  for  equestrians,  and  walks 
for  pedestrians,  as  if  the  different  parts  formed  a  unit ;  gates  with  their  lodges 
could  be  placed  where  the  different  walks  would  pass  from  one  section  to  an- 
other, the  crossing  of  the  streeto  between  them  being  handsomely  paved  with 
flagging.  The  keepers  of  these  gates,  selected  from  the  many  dependent  and 
worthy  soldiers  who  have  been  disabled  during  the  war  by  loss  of  an  arm  or 
leg,  could,  by  some  mechanical  arrangement,  mancBuvre,  while  seated  in  their 
lodges,  the  gates,  opening  or  closing  them  for  the  passer  by.  The  government 
experimental  farm  would  have  to  be  removed  to  some  more  suitable  place 
without  the  limite  of  the  city,  and  the  various  frame  buildings,  used  by  the  army 
daring  the  war  for  hospitals,  would  have  to  come  down.  The  basin  at  the 
mouth  of  the  Tiber  might  be  partially  filled,  thereby  giving  an  increased  num- 
ber of  acres,  and  suspension  bridges  could  be  built  across  the  canal,  uniting  the 
grounds  to  those  south  of  the  presidential  mansion.  By  some  such  plan  beau- 
tiful and  continuous  drives  could  be  had  between  the  latter  building  and  the 
Capitol,  free  from  all  the  dust  and  noise  and  bustle  of  the  busy  streets  of  the 
city.  The  accompanying  sketch  will  illustrate  the  ideas  which  I  have  endeav- 
ored to  convey.  It  is  to  be  hoped,  too,  in  the  event  of  such  improvements,  that 
action  be  taken  by  the  association  having  the  matter  in  charge  towards  the  com- 
pletion *of  the  monument  being  raised  to  the  memory  of  Washington. 

Ftnmiaiiu, — In  all  the  contemplated  improvemente  of  the  public  grounds  of 
the  Capitol,  one  very  ornamental,  as  well  as  sanitary,  feature  should  not  be  for- 
gotten ;  the  free  introduction  of  water,  as  jets  d'eau,  fountains,  miuiature  lakes, 
into  each  and  all  of  them,  will  greatly  enhance  their  charms  by  refreshing  and 
cooling  the  heated  atmosphere  of  summer,  and  by  Ihe  preservation  in  all  their 
natural  beauty  of  the  various  shrubs  and  trees  which  adorn  them.  The  abund- 
ant supply  furnished  from  the  g^reat  falls  of  the  Potomac  by  the  Washington 
aqueduct  will  be  a  never-failing  source  from  which  to  obtain  all  that  may  be 
needed  for  such  purposes.  Groups  of  statuary  should  be  artistically  arranged 
throughout  the  grounds  as  another  evidence  of  enlightened  taste.     Additional 
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propagating  houses  should  be  built  to  furnish  and  replace  the  Tarious  plants 
needed  for  embellishment. 

The  Washington  canal  is  a  work  upon  which  much  has  been  written,  and 
many  suggestions  offered  in  reference  to  its  permanent  improrement.  All  admit 
that  in  its  present  condition  it  is  a  great  naisance,  extremelj  disgnating  to  the 
senses  of  both  sight  and  smell.  It  is  nothing  more  than  an  open  sewer,  eoa- 
stantlj  generating  noxions  gases,  which  are  most  deleterions  to  those  not  onlj 
residing  immediately  along  its  banks,  but  to  the  inhabitants  of  the  entire  dtj. 
Many  plans  have  been  proposed  for  cleaning  it,  the  most  impracticable  and  ex- 
pensive having  generally  been  adopted.  An  inspection  will  show  how  signally 
the  last  project— executed  at  an  expense  to  the  city  of  some  sixty  thousand 
dollars — ^has  failed  in  accomplishing  the  much-needed  reform.  It  is  the  main 
artery  of  the  sewerage  of  the  largest  part  of  the  city,  it  being  the  reoeptadenot 
only  of  the  excrement  and  sediment  of  the  sewers,  but  also  of  the  surface  drain- 
age. In  addition  to  this  an  immense  quantity  of  material  is  washed  into  it  at 
every  heavy  rain  by  the  Tiber.  No  one  can  appreciate  the  large  amount  ol 
deposits  thus  formed  unless  by  actual  examination.  After  carefully  examining 
the  subject,  the  foUowine  conclusions  have  been  arrived  at  as  the  most  feanUe : 

In  the  first  place,  the  course  of  the  canal  should  be  altered  at  certain 
points,  so  as  to  remove  all  sharp  angles,  and  its  bed  be  excavated  by  dredg- 
ing to  such  a  depth  as  to  bring  the  sole  at  least  below  the  line  of  low  tide 
of  the  river.  A  portion  of  the  width  of  the  canal  along  the  north  side  should 
be  then  enclosed  by  a  substantial  wall,  and  arched  over,  converting  it  into  a 
regular  sewer.  The  river  at  high  tide  would,  to  a  certain  extent,  aid  in  cleaning 
it ;  but  a  more  efficient  way  would  be  to  make  free  use  of  the  aqueduct  water 
for  thoroughly  flushing  it  at  frequent  and  regular  periods.  The  remaining  sec- 
tion of  the  canal  should  be  kept  constantly  dredged  after  the  first  labor  of  deep- 
ening it  is  executed ;  but  very  little  additional  work  will  be  annually  required. 
It  could  then  be  used  for  the  ordinary  purposes  of  trade,  and  also  become  an 
ornament  to  the  city,  instead  of  remaining  the  filthy  water^course  that  it  now  is. 
As  the  sewers  of  all  the  public  buildings  empty  into  it,  a  proportional  part  ci 
the  expense  of  placing  it  in  order  should  be  borne  by  the  government,  and  an- 
nual appropriations  be  made  to  keep  it  open  and  clean.  A  general  ayatem  of 
sewerage  should  be  adopted.  In  all  other  cities  this  subject  commands  more 
attention  than  any  other.  Whether  the  government,  the  corporation,  or  private 
enterprise  undertake  the  work,  it  is  absolutely  necessary  that  it  should  be  per- 
formed at  once,  and  in  the  most  thorough  manner.  An  improvement,  such  as 
is  now  contemplated,  will  not  only  benefit  the  health  of  the  city,  but  increase 
the  value  of  property  along  it  Instead  of  the  present  unsightly  structures  and 
heaps  of  rubbish  and  dirt,  magnificent  mansions  would  spring  up,  embellished 
by  beautiful  gardens.  What  a  great  advantage  it  would  be  to  the  malL  the 
approaches  to  which  are  over  the  canal,  the  latter  extending  along  its  whole 
length  on  the  north. 

Being  a  member  of  a  board  of  engineers  instructed  to  examine  an  improved 
ship-lock,  recently  patented,  in  relation  to  "  its  adaptation  to  aiding  in  the  con- 
struction of  a  ship-canal  through  the  city  of  Washington,"  the  subject  of  certain 
improvements  in  the  present  canal  will  probably  be  discussed  at  considenbla 
length. 

In  addition  to  the  public  gpx)unds,  the  officer  in  charge  has  the  care  and  im- 
provement of  all  the  avenues,  twenty-one  in  number,  and  certain  of  the  streets 
passing  through  or  adjoining  them.  Many  of  these  have  been  opened,  and  it  is 
respectfully  recommended  that  authority  be  given  to  improve  the  remaining 
ones.  They  form  the  direct  line  of  communication  between  different  sections  of 
the  city,  and  between  many  of  the  public  buildings  and  grounds.  In  jastioe  to 
property  holders  along  them,  and  for  the  public  convenience,  the  grades  should 
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be  established  as  soon  as  practieablei  that  each  may  know  the  condition  of  his 
property  before  planning  anj  new  improvements  ;  the  roadways  should  be  placed 
m  good  travelling  condition.  Massachusetts,  New  Hampshire,  Gonnecticot,  New 
Jersey,  Vermont,  Delaware,  New  York,  and  Maryland  avenues  should  be  graded. 
But  two  appropriations  were  made  during  the  second  session  of  the  thirty-ninth 
Congress  for  this  purpose.  That  "  for  grading  and  repairing  Virginia  avenue" 
has  been  applied  to  the  repairs  lying  between  Sixth  and  Ninth  streets  east.  By 
an  arrangement  made  with  General  O.  O.  Howard,  Commissioner  of  the  Bureau  of 
Freedmen,  the  work  has  been  extended  ;  the  grading  and  gravelling  has  been 
completed  to  Tenth  street,  and  the  grading  as  far  as  Twelfth  street.  Part  of 
the  following  square  has  also  been  graded,  the  necessary  excavation  furnishing 
a  very  superior  gravel  to  form  the  superstructure  of  other  portions  of  the  avenue. 
When  the  appropriation  was  nearly  exhausted  Grenend  Howard  offered  to  furnish 
a  certain  amount  to  enable  me  to  employ  laborers  to  continue  the  work,  paying 
the  men  out  of  funds  donated  for  the  support  and  relief  of  indigent  freedmen,  and 
intrusted  to  him  for  distribution  ;  the  balance  of  appropriation  remaining  on  hand 
was  then  applied  to  the  hire  of  carts.  This  work  has  been  most  substantially 
done,  and  very  creditably  to  Captain  T.  A.  Stone,  who  has  had  the  immediate 
superintendence  of  it.  The  advantage  of  opening  and  improving  this  avenue  is 
already  experienced ;  a  large  amount  of  the  travel  crossing  the  lower  bridge, 
over  the  Eastern  Branch,  is  now  diverted  from  Pennsylvania  avenue,  east  of  the 
Capitol,  finding  other  ways  of  approach  to  the  markets  of  the  city.  Forming 
with  Massachusetts  and  Pennsylvania  avenues  parallel  roads  throughout  its 
entire  extent,  between  the  Eastern  Branch  and  Greorgetown,  the  improvements 
should  be  continued,  and  an  estimate  has  been  submitted  for  that  purpose. 

The  oldest  and  greatest  thoroughfare  from  one  limit  of  the  Capitol  to  the  op- 
posite one,  connecting  the  most  important  public  buildings  and  grounds,  is 
I^ennsylvania  avenue ;  a  glance  at  the  map  shows  that  it  is  the  most  central.  In 
consideration  of  the  great  importance  of  this  avenue,  the  relative  position  it 
bears  to  all  the  avenues  and  streets,  which  either  divei^  from  it  in  every  di- 
rection or  intersect  it  along  its  entire  length,  some  most  marked  improvements 
should  be  inaugurated  to  render  it  as  great  and  beautiful  in  appearance  as  it  has 
proved  to  be  necessary  and  acccBsible.  The  very  limited  appropriation  has  en- 
abled me  to  make  only  such  repairs  as  were  most  needed ;  some  sections  had 
become  almost  impassable,  either  from  the  effects  of  the  weather,  or  from  having 
been  cut  up  by  the  immense  amount  of  travel  over  them,  or  from  both  causes  com- 
bined. It  is  now  only  in  tolerable  order,  although  it  is  said  to  be  in  much  better 
condition  than  for  many  years  past.  The  seat  of  government  of  a  nation  should 
be  able  to  boast  of  at  least  one  magnificent  avenue ;  that  part  extending  from 
Bock  creek,  its  boundary  on  the  west,  to  that  splendid  pile  of  architecture,  the 
Capitol,  should  receive  the  advantages  of  the  most  improved  road-way.  There 
is  scarcely  a  street  or  avenue  in  the  city  over  which  one  can  drive  with  ease  and 
comfort ;  it  is  only  lately  that  the  Belgian  pavement  has  been  laid  to  any  ex- 
tent, and  the  agreeable  contrast  experienced  between  it  and  that  of  old-fashioned 
cobble-stone  cannot  be  but  appreciated  by  all.  The  numerous  deep  gutters, 
which  cross  the  streets  of  Washington  in  every. block,  cause  constant  wear 
and  tear  to  both  horse  and  vehicle ;  it  is  to  be  hoped  that  at  no  very  distant  day 
the  drainage  of  the  entire  city  will  be  underground,  and  that  a  more  even  sur- 
£ace  for  driving  may  be  obtained.  The  streets  of  a  city  are  public  property,  in 
which  all  citizens  are  more  or  less  interested,  and  in  point  of  necessity  no  other 
pnblic  work  can  equal  them  ;  why,  then,  is  not  more  attention  paid  to  paving 
and  ornamenting  them  ?  "  The  paving  of  streets  is  of  early  date,  and  is  in  fact 
necessary  to  any  considerable  degree  of  civilization  and  traffic.  The  Romans 
paved  their  streets  in  the  same  elaborate  and  solid  manner  in  which  they  paved  their 
highways."    Portions  of  the  ancient  pavement  of  the  streets  of  that  city  are  in  use 
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-at  the  preeent  day,  and  that  of  Pompeii  remains  entire.  In  one  of  the  namphlets 
on  the  subject  of  pavements  it  is  well  remarked  that,  "  considering  toe  present 
development  of  the  arte  and  sciences,  there  is  no  reason  why  the  city  streets 
should  not  be  as  agreeable  for  walking  and  pleasure  riding  as  the  roads  in  the  Cen- 
tral Park  ;  and,  at  the  same  time,  be  so  substantially  paved  as  to  meet  all  other 
reqoirements."  In  consideration  of  all  these  facts,  and  the  great  importance  of 
having  at  least  one  good  pavement  traversing  the  city,  the  recommendation,  s 
made  that  the  present  cobble-stone  pavement  be  removed,  and  that  Pennsylva- 
nia avenue,  west  of  the  Capitol,  be  relaid  with  either  one  or  the  other  of  the 
improved  pavements  now  coming  into  general  use.  If  stone  is  to  be  used,  the 
Bdgian  pavement  npssesses  the  greatest  advantage ;  but  should  one  of  wood 
be  preferred,  which  is  delightful,  easy  and  not  noisy,  either  the  Nicholson, 
Beam,  Fayette,  or  Stafford  will  prove  to  be  as  near  perfection  as  it  is  possible 
to  construct  them.  Then  again  the  Asphaltum,  the  Concrete,  and  other  similar 
pavements  have  their  advantages  in  certain  climates.  £ach  one  of  those  oamed 
has  its  advocates,  and  their  r^tive  merits,  in  both  a  practical  and  eoonoDueal 
view,  should  be  severely  tested  by  competitive  comparisons,  made  under  the 
same  and  equal  trials,  both  as  regards  climate  and  use.  Pamphlets  have  been 
printed  describing  the  benefits  of  each,  and  all  can  find  an  opportunity  of  testing 
them  by  actual  experience.  It  is  unnecessary  to  describe  them  in  this  report 
The  length  of  that  part  of  the  avenue  which  it  is  proposed  to  improve  is  over 
two  and  a  half  miles,  and  averaging  in  superficial  measurement  about  one 
hundred  and  ninety-six  thousand  square  yards.  The  cobble-stone  pavement 
to  be  removed  can  be  used  on  other  and  less  frequented  avenues. 

Although  the  nation  at  large  is  deeply  interested  in  the  general  improvement 
of  the  metropolis  of  the  republic,  and  especially  in  the  accomplishment  of  such 
a  great  and  much  needed  work,  still  the  property-holders  along  the  avenue,  as 
well  as  the  citizens  generally,  are  mostly  benefited  by  it;   the  expense  of  con- 
structing an  improved  pavement  might,  therefore,  be  equitably  proportioned  be- 
tween the  municipal  and  general  government.     In  addition  to  laying  a  good  cu- 
riage  way,  other  advantageous  changes  might  be  introduced  for  the  beautifyii^ 
of  this  avenue.    The  great  widths  of  the  avenues  and  streets  in  Washington 
offer  many  reasons,  both  in  an  ornamental  and  in  an  economical  consideration  of 
the  matter,  for  imitating  the  taste  and  utility  displayed  in  some  of  the  larger 
cities  of  £urope.     The  "  Unter-der-Linden,"  as  described  in  the  letter  fiiom 
General  Meigs,  previously  referred  to,  "is  a  street  of  great  celebrity  in  Berlin,  and 
the  people  are  still  praising  the  electors  who  laid  it  out  two  hundred  years  ago. 
It  is  the  principal  street  of  a  city  of  six  hundred  thousand  inhabitants ;  upon 
it  are  the  royal  palaces,  those  of  most  of  the  princes,  the  principal  shops  aod 
hotels.     It  has  a  wide  gravel  walk  in  the  centre,  four  rows  of  trees  which  gire 
shade,  wide  sidewalks  next  the  houses,  and  yet  it  is  never  encumbered.    The 
central  walk  is  somedmes  filled  in  the  evening  by  citizens  and  strangers  enjoy- 
ing  the  long  summer  twilight  of  this  northern  latitude,  in  which  darkness  does 
not  come  on  until  10  p.  m."    The  general  gives  a  sketch  of  it,  and  hones  that  Penn- 
sylvania avenue  may  yet  be  arranged  like  it.    The  following  are  the  dimensioos 
of  the  different  parts  into  which  it  is  divided :  First,  foot-path,  paved,  adjoining 
houses,  15  feet;  second,  carriage-way,  paved,  33  feet ;  third,  line  of  stone  posts, 
3  feet ;  fourth,  row  of  trees ;  fifth,  carriage-way  and  equestrian- way,  paved,  2i 
feet ;  sixth,  row  of  trees ;  seventh,  promenade,  gravelled,  60  feet ;  eighth,  row  of 
trees ;  ninth,  ride,  gravelled,  24  feet ;  tenth,  row  of  trees ;  eleventh,  line  of  stone 
posts,  3  feet;  twelfth,  carriage-way,  paved,  33  feet :  thirteenth,  foot-path,  payed, 
15  feet.     These  measurements  give  the  width  of  the  Unter-der-Linden  at  two 
hundred  feet;  Pennsylvania  avenue  is  one  hundred  and  sixty.    ThetreeaaTO 
large,  having  perished  in  the  occupation  of  the  city  by  hoatde  anuesii 
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and  repeatedly  renewed\    If  the  thirty-three  feet  carriage-way  happens  to  be 
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full  or  obBtmcted,  carriages  take  the  twenty-four  feet  lines  between  the  trees ;  but 
these  twenty-four  feet  lines  are  ordinarily  used  only  by  equestrians  and  by  par- 
ties who  drag  their  wagons  assisted  by  their  dogs.  One  of  them,  that  on  the 
north  side  of  the  promenade,  is  gravelled,  to  be  used  as  a  summer  road.  This 
street  is  the  resort  for  business  and  recreation  of  all  Berlin,  and  of  all  strangers. 

Is  it  not  possible,  in  view  of  any  contemplated  improvement  of  Pennsylvania 
avenue,  to  adopt  some  of  the  plans  proposed  for  ornamenting  this  prominent 
thoroughfare,  and  relieving  it  from  its  present  unfinished  appearance  ?  Besides 
the  impruvements  already  suggested,  there  is  another  which  should  receive 
prompt  action.  From  an  examination  which  was  made  by  .my  direction,  Mr. 
Theo.  B.  Samo,  engineer  of  the  Washington  aqueduct,  reports  that  *' between 
First  street  west  and  Fifteenth  street  west,  on  Pennsylvania  avenue,  there  are 
fifteen  fire-plugs;  thirteen  are  similar  in  construction  to  those  known  as  'New 
York  plugs ; '  each  one  is  connected  with  a  pipe,  designated  as  the  '  four-inch ' 
or  'spring-pipe.'  The  other  two  are  Philadelphia  plugs,  and  arc  connected 
with  the  twelve-inch  government  mains."  **  The  four-inch  pipe  is  an  old  pipe 
nearly  worn  out,  and  is  connected  with  the  twelve-inch  main  only  at  Third 
street  west  and  Thirteen-and-a-half  street  west.  Not  more  than  two  plugs  can 
be  supplied  by  it  at  once,  owing  to  its  small  diameter  and  the  distance  between 
its  connections."  It  is  respectfully  suggested  that  the  New  York  plugs,  which 
are  too  small  and  have  been  constantly  out  of  repair,  should  be  replaced  by 
those  of  more  improved  make  and  facilities ;  a  new  six-inch  pipe  should  be  laid 
in  the  place  of  the  four-inch,  and  more  frequent  connections  made  with  the 
twelve-inch  main,  in  order  that  a  sufficiency  of  water  may  be  had  in  case  of 
fires.  At  present,  the  steam  engines  have  to  obtain  their  supply  from  other 
streets.  The  cost  of  replacing  the  old  plugs  is  comparatively  small,  considering 
the  great  amount  of  interest  at  stake,  and  an  estimate  is  herewith  submitted. 

The  relation  of  the  general  government  to  the  city  of  Washington  is  very 
ably  set  forth  in  two  very  interesting  pamphlets,  the  one  addressed  by  the 
mayor  of  the  city,  in  November,  1865,  to  the  Hon.  James  Harlan,  then  Secre- 
tary of  the  Interior,  and  the  other  is  a  copy  of  the  remarks  which  originally 
appeared  in  the  editorial  columns  of  the  Union.  The  fifteenth  section  of  an  act 
of  Congress  approved  the  15th  day  of  May,  1820,  "incorporating  the  inhabit- 
ants of  the  city  of  Washington,"  and  the  third  section  of  |in  act  approved 
May  5»  1864,  amending  the  previous  one,  directs  that  "in  all  cases  in  which  the 
streets,  avenues,  or  alleys  of  the  said  city  pass  through  or  by  any  property  of 
the  United  States,  the  Commissioner  of  Public  Buildings  shall  pay  to  tlie  duly 
authorized  officer  of  the  corporation  the  just  proportion  of  the  expense  incurred 
in  improving  such  avenue,  street,  or  alley  which  said  property  bears  to  the 
whole  cost  thereof,  to  be  ascertained  in  the  same  manner  as  the  same  is  appor- 
tioned among  the  individual  proprietors  of  the  property  improved  thereby." 
Under  the  authority  of  these  acts  a  large  sum  is  due  for  the  many  improve- 
ments which  have  been  completed,  or  are  in  course  of  construction,  by  order  of 
the  corporation;  the  late  Commissioner  of  Public  Buildings  presented  claims 
amounting  to  more  than  ninety  thousand  dollars,  for  which  an  appropriation  lias 
never  been  made ;  and  only  recently  the  mayor  has  officially  informed  me  of  the 
cost  of  additional  works  throughout  the  city ;  the  latter  have  been  personally 
inspected  and  approved.  As  it  is  contemplated  to  continue  these  improvements 
during  the  coming  year,  it  is  important  that  provision  be  made  in  advance  to 
have  ready  in  the  hands  of  the  officer  in  charge  sufficient  funds  to  pay  the  gov- 
ernment proportionate  part.  Unless  this  is  done,  the  advance  of  improvement 
is  obstructed,  and  great  suffering  is  sometimes  caused  by  the  inability  to  pay  the 
wages  of  the  laborer.  Instead  of  appropriating  money  for  the  immediate  care 
of  the  indigent  and  poor,  it  would  perhaps  be  better  policy  to  inaugurate  im- 
provements so  as  to  enable  them  to  obtain  work  and  gain  their  own  support. 

34  w Vol.  ii 
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In  the  bands  of  honest  officers  this  plan  will  work  well ;  pnblic  worlu  &hould 
be,  in  more  senses  than  one,  pnblic  benefactors.  Before  conclading  the  brief 
suggestions  offered  in  reference  to  the  improvement  of  the  difierent  avenaes, 
especial  attention  is  called  to  Boundary  street,  towards  which  many  of  them  lead; 
this  street  foims  a  connecting  link  between  them,  and  at  the  same  time  skirU  a 
greater  part  of  the  limits  of  the  city.  It  is  capable  of  great  embellishment ; 
by  increasing  the  width  and  planting  along  it  rows  of  shade  trees,  it  will  become 
a  most  delightful  and  much-frequented  drive. 

Many  nuisances  have  been  abated  throughout  the  city  by  authority  of  the 
acts  of  Congress  referred  to,  for  the  payment  of  which  several  public  lot«  have 
been  offered  for  sale,  and  some  small  appropriations  are  desired. 

During  the  last  winter  an  act  passed  to  increase  the  supply  of  water  ia  the 
Capitol  building.  For  accomplishing  this  object  in  a  proper  manner  the 
sum  appropriated  was  not  sufficient.  By  means,  however,  of  certain  fands 
at  the  disposal  of  the  architect  in  charge  of  the  extension,  and  which  are  appli- 
cable for  the  purpose,  the  work  is  progressing,  and  will  be  completed  before  the 
assembling  of  Congress.  Owing  to  the  great  quantity  of  water  daily  uFcd  io 
the  machine-shops  of  the  navy  yard,  supplied  only  by  the  twelve-inch  main. 
many  complaints  have  been  made  of  the  great  scarcity,  during  working  hoiirs. 
throughout  the  eastern  section  of  the  city.  This  can  be  easily  remedied  by  con- 
necting the  twenty-inch  main,  now  being  laid  in  North  B  street  for  the  beneti: 
of  the  Capitol,  with  the  twelve-inch  main  on  First  street  east.  An  additiooa! 
appropriation  is  asked  for  this  much  needed  improvement.  To  meet  the 
demands  of  the  constantly  increasing  growth  of  the  northern  part  of  the  city, 
another  main  will  soon  have  to  be  brought  into  that  section  from  the  distribatiog 
reservoir  near  Drover's  Rest.  In  his  last  report  the  mayor  calls  attentioo  v> 
the  necessity  of  introducing  an  additional  supply  of  water  to  meet  this  iocrea^ed 
want. 

In  addition  to  the  duties  appertaining  to  the  office  of  the  late  Commissioner 
of  Public  Buildings,  the  superintendence  of  the  Washington  aqueduct  al^^ 
devolved  upon  me.  This  most  important  work  has  for  several  years  beeii 
under  the  general  control  of  the  Depai-tment  of  the  Interior,  Mr.  Theodore  B. 
Samo,  the  engineer  in  charge,  having  had  for  the  last  two  years  the  immediair 
direction  of  all  engineering  operations.  His  very  concise  report  for  the  yea: 
ending  September  30  furnishes  in  detail  the  progress  of  the  several  sapple 
mental  works  in  course  of  construction,  and  also  makes  such  recommendatiooi 
as  are  necessary  for  the  thorough  completion  of  the  entire  aqueduct.  It  id  ven 
gratifying  to  have  it  in  my  power  to  report  the  very  able  and  conscientioc? 
manner  in  which  he  has  discharged  his  duties,  and,  after  very  careful  inspec- 
tions of  the  entire  work,  to  coincide  with  him  in  the  views  entertained  in  rela- 
tion to  its  progress,  and  to  approve  of  the  estimates  submitted  for  the  completive 
of  many  important  parts  upon  which  labor  has  been  suspended  for  want  of  tb*^ 
necessary  appropriations.  Certain  tracts  of  land  are  occupied  by  the  goreni- 
ment  for  aqueduct  purposes,  for  which,  in  some  cases,  only  nominal  rent?  an* 
paid  ;  in  otners  no  rents  have  been  paid  at  all,  and  claims  are  now  being  maiif 
hy  the  owners  to  become  either  repossessed  of  their  property,  or  to  be  paid  for 
its  use.  As  the  United  States  must  retain  the  few  acres  for  the  benefit  of  tfai.^ 
national  work,  it  is  earnestly  urged  that  authority  be  given  to  purchase  tiiem. 
But  a  few  thousand  dollars  is  needed  to  meet  all  claims  and  to  purchase  thr 
land.  The  great  importance  of  introducing  into  the  capital  an  unlimited  sapplj 
of  pure  and  wholesome  water  cannot  be  overestimated.  The  large  amoaut  ot 
valuably  public  property  concentrated  in  the  city,  amounting  in  the  aggregate 
to  millions  of  dollars;  the  immense  accumulation  of  important  govenuneot 
archives^  many  of  them  stored  away  in  buildings  which  are  not  fire-proof;  i^ 
large  number  of  nublic  buildings,  will  certainly  show  the  necessity  for  the 
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Washington  aqnednct,  and  that  no  expense  should  be  spared  in  completing 
it.  The  water  thus  supplied  has  become  a  great  motive  power  at  the  dif- 
ferent government  works  throughout  the  city,  and  should  the  capital  of  the 
nation  become  what  every  enlightened  citizen  should  desire  to  see  it,  a  still 
larger  demand  will  be  made  for  both  useful  and  ornamental  purposes.  As 
a  member  of  a  board  of  ofEcers  to  select  a  site  and  prepare  plans  and  estimates 
for  a  new  War  Department  building,  it  was  ascertained  that  this  department 
alone  occupied  a  great  many  buildings,  and,  with  the  exception  of  one,  all  are 
unsafe  and  not  constructed  for  protection  against  fire ;  it  will  require  a  very 
large  fire-proof  building  to  preserve  free  from  accident  its  valuable  archives. 
In  the  safety  and  preservation  of  these  almost  every  family  in  the  land  is  inter- 
ested. 

The  repairs  of  Fort  Foote,  on  the  Potomac,  which  are  progressing  under  the 
mmediate  direction  of  Mr.  S.  T.  Abert,  civil  engineer,  were  also  placed  under 
my  temporary  superintendence.  One  of  the  most  charitable  and  disinterested 
appropriations  which  the  officer  in  charge  of  public  buildings  is  called  upon  to 
disburse  is  that  for  the  care  of  such  transient  paupers  as  are  in  need  of 
medical  advice  and  treatment ;  a  home  is  also  furnished,  where  proper  care  and 
nursing,  and  suitable  nourishment,  can  be  given  at  all  times.  Arra.ngernent8 
have  been  made  with  Providence  Hospital  to  admit  a  limited  number  of  patients ; 
although  at  times  the  quota  is  exceeded,  still  they  are  always  kindly  received 
and  the  best  of  attention  given  them.  To  know  and  to  appreciate  that  such  is 
the  case  it  needs  only  to  be  mentioned  that  the  hospital  is  under  the  efficient 
control  of  the  Sisters  of  Charity.  Before  concluding  this  already  extended  re- 
port it  is  respectfully  recommended  that  additional  clerical  assistance  be  allowed 
in  this  office,  and  that  the  number  of  assistants  and  laborers  under  the  public 
gardener  be  increased ;  the  former  should  be  excellent  accountants,  and  the 
latter  men  who  thoroughly  understand  the  care  and  beautifying  of  the  public 
squares. 

As  an  inducement  to  obtain  experienced  and  reliable  persons  compensation 
commensurate  with  their  services  siiould  be  afforded  them  ;  the  present  pay  as 
authorized  by  law  is  not  deemed  sufficient,  and  it  is  earnestly  urged  that  an 
increase  may  be  granted.  Major  James  Nokes,  the  public  gardener,  and  his 
assistants  and  laborers,  have  faithfully  performed  the  labors  required  of  them  in 
ihe  care  of  the  different  squares  and  reservations,  the  appearance  of  which  will 
also  testify  to  the  skill  displayed  by  them.  The  assistants  in  the  different 
offices  connected  with  public  buildings,  grounds,  and  walks  all  deserve  great 
credit  for  the  manner  in  which  they  have  severally  performed  their  duties. 

Most  especially  to  my  general  superintendent,  Mr.  B.  F.  Burns,  much  praise 
is  due  for  the  efficient,  faithful,  ana  competent  manner  in  which  he  has  at  all 
times  carried  out  my  instructions. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

N.  MICHLER, 
Major  of  Engineers j  Brevet  Brig,  Gen.  U,  5.  A.,  in  charge. 

Major  General  A.  A.  Humphreys, 

Chief  of  the  Corps  of  Engineers,  U,  S.  A, 


532  REPORT   OF   THE   SECRETARY   OF   WAR 


Appendix  T — 1. 

REPORT  IN  RELATION  TO  "PUBLIC  PARK  AND  SITE  OF  PRESIDENTIAL 
MANSION."  APPENDED  TO  ANNUAL  REPORT  DATED  OCTOBER  1,  1867, 
OF  BREVET  BRIGADIER  GENERAL  N.  MICHLER,  IN  CHARGE  OF  PUBLIC 
BUILDINGS.  GROUNDS,  AND  WORKS.  WITH  ACCOMPANYING  SKETCHES. 

Communication  of  N,  Mickler,  major  of  engineers,  to  the  chairman  of  the 
Committee  on  Public  Buildings  and  Grounds,  relative  to  a  suitable  site  for  a 
public  park  and  presidential  mansion,  submitted  to  accompany  the  bill  fS. 
5i9Jfor  the  establishment  and  maintenance  of  a  public  park  in  the  District 
of  Columbia.     February  13. 

Washington  Citv,  January  29,  1867. 

Sir  :  In  compliance  with  the  contents  of  your  letters  of  the  24th  and  26th  of 
July,  1866,  addressed  to  the  honorahle  Secretary  of  War,  I  was  detailed  hy  the 
Chief  of  Engineers,  with  the  consent  of  the  General-in-chief.  to  carry  out  the  views 
of  the  committee  in  regard  to  the  special  duty  assigned  me.  In  the  letters  re- 
ferred to  you  requested  that  an  engineer  officer  he  detailed  to  make  the  neces- 
sary preliminary  surveys  and  maps  of  certain  tracts  of  land  adjoining  or  near 
this  city,  for  the  purposes  of  a  public  park,  and  also  a  suitable  site  for  a  presi- 
dential mansion,  and  which,  in  the  language  of  the  Senate  resolution  of  the  IStii 
of  the  same  month,  "  shall  combine  convenience  of  access  and  health faloes?, 
good  water,  and  capability  of  adornment;''  in  addition  to  this  to  ascertain,  if 
practicable,  the  price  of  said  lands. 

After  a  careful  examination  of  the  many  heautiful  localities  to  be  found  in 
the  vicinity  of  the  capital,  and  having  caused  an  accurate  and  detailed  survey 
of  its  environs  to  be  made,  I  now  have  the  honor  to  submit  for  your  considera- 
tion the  conclusions  to  which  I  have  arrived.  In  connection  with  this  report 
two  preliminary  maps  have  been  prepared,  which  will  show  more  plainly  than 
words  can  express  the  required  information  and  the  respective  aavantagps  of 
the  different  sections.  The  Senate  resolution  would  seem  to  imply  that  one 
and  the  same  tract  of  land  should  be  designated  for  a  site  for  grounds  for  a 
presidential  mansion  as  well  as  for  a  public  park;  but  as  it  is  not  definitely  so 
stated,  it  has  been  judged  best  by  me  to  sepai*ate  the  subjects.  Should  such 
not  be  the  intention  of  your  honorable  committee  it  will  be  easy  to  combine  the 
two,  where  so  many  splendid  situations  present  themselves  from  which  to  make 
a  selection.  As  it  is  designed  to  build  a  home  for  the  President  to  which  be 
can  retire  from  the  active  cares  and  business  of  his  high  office,  and  where  he 
can  secure  that  ease,  comfort,  and  seclusion  so  necessary  to  a  statesman,  it  would 
seem  best  to  locate  it  away  from  the  constant  turmoil  of  a  city  life,  at  such  a 
distance  where  his  privacy  cannot  easily  be  intruded  upon,  and  still  sufficiently 
accessible  for  all  practical  purposes. 

In  the  first  place  let  me  consider  the  subject  of  a  public  park.  Where  so 
much  has  been  written  on  so  interesting  a  feature  to  any  large  city  as  that  of  a 
park,  and  where  the  necessity  of  public  grounds,  either  for  the  sake  of  healthful 
recreation  and  exercise  for  all  classes  of  society,  or  for  the  gratification  of  their 
tastes,  whether  for  pleasure  or  curiosity,  has  become  apparent  to  every  enlight- 
ened community,  it  wonld  seem  to  be  unnecessary  for  me  to  dilate  further  upon 
the  matter,  to  say  nothing  of  the  natural  or  artificial  beauties  which  adorn  a 
park,  and  so  cultivate  an  appreciative  and  refined  taste  in  those  who  seek  it^ 
shades  for  the  purpose  of  breathing  the  free  air  of  Heaven  and  admiring  natare. 
It  certainly  is  the  most  economical  and  practical  means  of  providing  all,  old  and 
young,  rich  and  poor,  with  that  greatest  of  all  needs,  healthy  exercise  in  the 
open  country. 

To  accomplish  these  ends  there  should  be  a  spaciousness  in  the  extent  of  the 
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grounds,  not  merely  predenting  the  appearance  of  a  large  domain,  but  in  reality 
possessing  many  miles  of  drives  and  rides  and  walks,  all  independent  of  each 
other,  and  either  open  or  protected  so  as  to  be  suitable  for  the  different  seasons. 
There  should  be  a  variety  of  scenery,  a  happy  combination  of  the  beautiful  and 
picturesque — the  smooth  plateau  and  the  gently  undulating  glade  vying  with 
the  ruggedness  of  the  rocky  ravine  and  the  fertile  valley,  the  thickly  mantled 
primeval  forest  contrasting  with  the  green  lawn,  grand  old  trees  with  flowering 
shrnbs.  Wild,  bold,  rapid  streams,  coursing  their  way  along  the  entire  length 
and  breadth  of  such  a  scene  would  not  only  lend  enchantment  to  the  view,  but 
add  to  the  capabilities  of  adornment.  While  nature  lavishly  offers  a  succession 
of  falls,  cascades,  and  rapids  to  greet  the  eye,  as  the  waters  dash  through  some 
romantic  dale,  the  hand  of  art  can  be  used  to  transform  them  into  ponds  and 
lakes  as  they  gently  glide  through  the  more  peaceful  valleys,  thereby  rendering 
them  the  means  of  pleasure  and  recreation  for  boating  or  skating.  What  so 
useful  as  an  abundance  of  water,  or  so  ornamental  when  converted  into  foun- 
tains and  jets  to  cool  the  heated  atmosphere  ?  It  furnishes,  also,  opportunities 
for  the  engineer  and  artist  to  display  their  taste  in  constructing  ornamental  and 
rustic  bridges  to  span  the  stream. 

An  attempt  has  been  made  in  a  few  words  to  describe  the  purposes  and  beau- 
ties of  a  public  park.  In  no  place  has  nature  been  more  bountiful  of  her 
charms  than  in  the  vicinity  of  this  city,  and  all  can  be  found  so  near  and  ac- 
cessible ;  the  valley  of  the  Bock  creek  and  its  tributaries,  the  Broad  and  Piney 
branches  and  the  several  minor  rivulets,  with  the  adjoining  hills  overlooking 
these  beautiful  streams,  present  the  capital  of  the  nation  advantages  not  to  be 
lightly  disregarded  in  providing  a  park  worthy  a  great  people.  All  the  ele- 
ments which  constitute  a  public  resort  of  the  kind  can  be  found  in  this  wild  and 
romantic  tract  of  country.  With  its  charming  drives  and  walks,  its  hills  and 
dales,  its  pleasant  valleys  and  deep  ravines,  its  primeval  forests  and  cultivated 
fields,  its  running  waters,  its  rocks  clothed  with  rich  fern  and  mosses,  its  repose 
and  tranquillity,  its  light  and  shade,  its  ever-varying  shrubbery,  its  beautiful 
and  extensive  views,  the  locality  is  already  possessed  of  all  the  features  neces- 
sary for  the  object  in  view.  There  you  can  find  nature  diversified  in  almost 
every  hue  and  form,  needing  but  the  taste  of  the  artist  and  the  skill  of  the  en- 
gineer to  enhance  its  beauty  and  usefulness  ;  gentle  pruning,  and  removing  what 
may  be  distasteful,  improving  the  roads  and  pathsf  and  the  construction  of  new 
ones,  and  increasing  the  already  large  growth  of  trees  and  shrubs,  deciduous 
and  evergreen,  by  adding  to  them  those  of  other  climes  and  countries.  A  list 
of  the  various  trees  and  shrubs,  and  vines  and  creepers,  to  be  found  already 
flourishing  in  the  region  described,  and  also  the  nature  of  the  soil,  will  be  ap- 
pended to  this  report.  A  glance  at  the  map  will  show  the  topographical  fea- 
tures of  the  country,  and  its  accessibility  to  both  Washington  and  Georgetown. 

The  valley  of  Rock  creek  occupies  a  central  position  to  both,  as  it  lies  between 
the  Tennallytown  road  on  the  west,  one  of  the  most  prominent  thoroughfares 
leading  out  of  the  one  city,  and  the  Fourteenth  street  road  and  Seventh  street 
turnpike  on  the  east,  two  of  the  finest  communications  running  in  a  northerly 
direction  from  the  other.  From  these  main  highways  many  branches  cross  the 
valleys  or  follow  along  the  banks  of  the  stream ;  these  transverse  roads  already 
form  beautiful  drives.  Rock  creek  winds  along  for  more  than  four  miles  through 
the  centre  of  the  proposed  grounds,  receiving  at  convenient  points  the  waters  of 
the  Broad  and  Piney  branches,  and  several  smaller  tributaries.  For  a  short 
distance  it  courses  through  a  narrow  but  beautiful  valley,  then  wildly  dashes 
for  a  mile  over  a  succession  of  falls  and  rapids,  with  a  descent  of  some  eighty 
feet,  the  banks  on  both  sides  being  bold,  rocky,  and  picturesque ;  then  passes 
again  through  narrow  valleys  or  between  high,  bluff  banks.  At  many  points 
the  creek  is  capable  of  being  dammed,  thus  forming  a  series  of  lakes  and  ponds 
for  useful  and  ornamental  purposes.     The  many  deep  ravines  setting  in  towards 
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it  can  fiimiBh  romantic  walks  and  auiet  retreats  for  the  pedestrian.  The  larger 
part  of  the  ground  is  thickly  wooaed,  and  capable  of  great  adornment  Here 
we  find  the  several  varieties  of  oak,  the  beech,  the  locust,  the  mulberry,  the 
hickory,  the  sassafras,  the  persimmon,  the  dogwood,  the  pine,  with  a  great  many 
shrubs,  vines,  and  creepers,  growing,  climbing,  and  trailing  throughout  the  woods. 
Beautiful  vistas,  artistically  arranged,  can  be  cut  through  them,  exhibiting  distant 
points  of  landscape,  while  charming  promenades  can  invite  the  wanderer  to  seek 
cooling  shades.  Nature  has  been  so  rich  in  her  vegetable  creation  that  the  plan 
of  transplanting  trees  of  large  growth,  which  has  been  adopted  in  most  of  the 
modem  parks,  will  be  unnecessary.  There  are  some  few  country  seats,  such 
as  Blagden's,  Pearce's,  and  Walbridge's,  which  have  been  highly  cultivated ; 
should  it  be  found  desirable  to  erect  the  presidential  mansion  within  the  en- 
closure of  the  park,  the  first  mentioned  site  possesses  many  advantages,  both 
ornamental  and  valuable.  Here  and  there  some  prominent  point  offers  command- 
ing views  of  the  surrounding  country,  where  observatories  can  be  located,  con- 
servatories built  for  exotic  plants,  and  geometrical  flower-gardens  planted.  Back 
from  the  stream  som^e  level  plateaus  extend,  which  can  be  appropriately  em- 
ployed for  zoological  and  botanical  gardens,  grounds  for  play  and  parade,  and 
many  other  useful  purposes. 

The  map  shows  the  most  desirable  localities,  the  surveys  having  been  made 
in  great  detail.  The  lay  of  the  land  is  such  that  it  admits  of  thorough  drainage, 
and  the  nature  of  the  soil  offers  all  the  facilities  for  building  good  roads  ;  the 
granite  and  limestone  rocks  which  are  found  outcropping  at  different  points  will 
furnish  the  materials  for  their  superstructure.  In  fact,  every  facility  is  offered 
for  laying  out  and  constructing  a  grand  national  park. 

The  questions  now  arise  as  to  what  should  be  the  extent  of  the  proposed  wurk, 
and  the  probable  price  of  the  land.    As  it  should  be  one  worthy  the  capital  of 
the  nation,  and  as  the  ground  can  be  secured  at  a  reasonable  price  before  being 
occupied  by  costly  suburban  villas,  it  is  respectfully  recommended  to  the  honor- 
able committee  to  purchase  at  once  a  sufficient  number  of  acres  bordering  on  Rock 
creek  to  anticipate  the  future  growth  of  the  city  and  its  increased  population. 
With  the  view  of  retaining  as  much  of  the  picturesque  scenery  along  the  stream, 
and  of  also  embracing  the  sites  of  some  few  of  the  forts  on  the  north  constructed 
for  defence  of  the  city,  which  have  become  historical,  and  from  the  parapets  of 
which  extensive  views  can  be  had,  I  have  marked  on  the  maps  such  lines  as 
may  be  -satisfactorily  taken  as  approximate  bounds  of  the  park.     In  case  my 
recommendations  should  be  considered  too  extravagant,  I  have  caused  a  second 
series  of  lines  to  be  drawn  for  grounds  of  more  moderate  dimensions.    The  first 
tract  would  contain  about  two  thousand  five  hundred  and  forty  acres,  more  or 
less ;  and  the  second,  one  thousand  eight  hundred,  more  or  less.     As  there  is  so 
much  difference  of  opinion  as  to  the  price  of  the  land,  the  quality  and  improve- 
ments varying  so  much,  it  is  a  difficult  matter  to  offer  anything  more  than  an  ap- 
proximate appraisement.     As  the  right  of  eminent  domain  empowers  the  govern- 
ment to  take  property,  and  as  such  power  is  the  necessary  incident  to  sove- 
reignty, the  question  would  finally  have  to  be  settled  by  a  commission  appointed 
by  some  competent  court.     The  price  ranges  from  $50  to  $1,000  per  acre ;  a 
mean  of  $200  should  amply  cover  the  entire  cost.     It  will  be  noticed  that  the 
southern  limits,  as  drawn,  of  the  proposed  park,  do  not  approach  more  closely 
than  necessary  the  city  limits,  leaving  out  where  possible  snch  sites  as  would 
greatly  enhance  the  cost.     Avenues  leading  along  Rock  creek  to  the  sonthero 
limits  of  the  park  should  be  opened.     According  to  the  above  figures  the  larger 
tract  would  amount  to  $508,000,  and  the  smaller  one  to  $360,000.    As  the  work 
of  constructing  a  park  will  consume  many  years,  no  longer  delay  than  is  abso- 
lutely necessary  should  be  consumed  in  the  preliminary  arrangements  for  the 
passage  of  the  necessary  laws  and  the  purchase  of  the  lands. 
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The  dimensions  of  the  moat  celebrated  European  parks  are  as  follows : 

Liondan* — All  parks  in  and  near  London,  including  gardens,  squares,  and 
pai^de  grounds,  6,000  acres.  Hyde  Park,  380  acres ;  Regent's  Park,  372  acres ; 
IvVindsor  Little  Park,  300  acres ;  Kensington,  227  acres ;  Windsor  Great  Park, 
3,500  acres ;  Richmond  Park,  2,250  acres.  ^ 

Dublin, — Phoenix  Park,  about  2,000  acres. 

Garden  at  Versailles,  3,000  acres ;  Bois  de  Boulogne,  2,158  acres ;  Municli, 
EInglischer  Garten,  about  500  acres;  Vienna,  Prater,  1,500  acres;  Birkenhead 
!Park,  near  Liverpool,  180  acres. 

The  Central  Park  of  New  York,  the  most  important  work  of  the  kind  under- 
taken in  America,  is  over  two  and  a  half  miles  in  length  bj  one-half  mile  in 
breadth,  and  contains  over  eight  hundred  and  forty  acres.  There  are  about 
nine  and  a  half  miles  of  drives,  five  and  a  half  miles  of  bridle  road,  and  some 
twenty-five  miles  of  walks.  The  annual  sum  provided  for  the  expense  of 
maintaining  it,  to  wit,  $150,000,  is  reported  to  be  insufficient.  The  number  of 
visitors  continue  to  increase  with  each  year;  in  1865,  7,593,139  persons  entered. 
Hunting  Course  Park,  near  Philadelphia,  and  the  Druid  Park,  near  Baltimore, 
liave  also  been  constructed.  The  establishment  of  parks  is  exciting  great  atten- 
tion throughout  the  land,  and  adds  vastly  to  the  enjoyment  of  the  people. 

I  would  now  call  the  attention  of  your  honorable  committee  to  the  remaining 
subject  of  this  report — the  selection  of  a  site  for  a  presidential  mansion.  In  the 
memoranda  submitted  to  the  Secretary  of  War  by  letter  of  July  26,  1866,  you 
requested  "  that  the  ground  known  as  Meridian  Hill,''  and  *'  the  estate  of  the 
late  Washington  Berry,'*  should  be  particularly  examined,  as  they  are  thought 
to  contain  all  the  requisite  advantages  for  such  a  site ;  "  also  such  other  localities 
as  may,  in  the  judgment  of  the  engineer,"  present  eligible  positions  for  such  a 
purpose.  In  compliance  with  your  wish  I  made  special  reconnaissances  and 
surveys  of  the  above-named  places,  as  well  as  some  others,  which  offer  great 
inducements,  and  will  now  discuss  each  separately. 

I.  Meridian  Hill — fColonel  Messmore's  estate.) — This  site  is  located  due 
north  from  the  present  White  House,  on  the  first  range  of  hills  bounding  the 
limits  of  the  city  of  Washington.  It  is  of  easy  access,  several  avenues  and 
streets  leading  in  that  direction.  On  the  east  it  adjoins  the  lands  of  Columbia 
College,  and  on  the  west  those  of  Mr.  Little.  The  number  of  acres  contained  in 
this  tract  is  one  hundred  and  twenty,  which  added  to  that  of  Mr.  Little's  thirty- 
eight  acres  gives  a  total  of  one  hundred  and  fifty-eight.  The  latter  offered  to  sell 
to  the  government  at  about  six  cents  a  square  foot,  or  82,613  per  acre.  On  both 
these  estates  are  eligible  building  sites ;  the  view  towards  the  south,  overlooking 
the  city  and  the  valley  of  the  Potomac,  being  particularly  fine.  At  one  time 
some  large  forest  trees  added  beauty  to  the  scene,  but  most  of  them  were  de- 
stroyed during  the  war.  There  are  no  improvements,  the  old  mansion-house 
having  been  destroyed  by  fire,  and  the  walls  are  alone  standing.  North  of  the 
site  the  land  is  nearly  level,  only  slightly  undulating.  Although  possessed  of 
considerable  advantages,  there  are  several  objections  to  this  selection,  in  con- 
nection with  the  object  in  view.  Lying  just  above  the  plateau  of  the  city,  and 
not  screened  by  any  belt  of  timber,  it  is  exposed  to  the  miasmatic  influences 
rising  from  the  marshes  of  the  Potomac.  Again,  it  is  too  near  the  city  to  afford 
any  retirement  and  repose  for  the  Chief  Magistrate.  Already  the  street  railroads 
approach,  and  numerous  houses  are  being  built  on  all  sides  of  this  site. 

II.  Metropolis  View — (Homestead  of  the  late  Washington  Berry.) — This 
estate  lies  northeast  of  the  Capitol,  between  the  old  Bladensburg  road  and  Lin- 
coln avenue,  the  latter  a  continuation  of  North  Capitol  street.  It  is  distant  from 
the  Capitol  about  two  and  a  half  miles,  and  from  the  White  House  about  three 
miles.  It  contains  some  three  hundred  and  fifty  acres,  valued  by  the  trustees 
at  $500  an  acre,  with  the  improvements,  including  a  very  fine  spring ;  the  whole 
is  offered  at  $200,000.    To  the  east  of  it  lies  Brentwood,  the  line  estate  of  Mrs. 
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Pearson,  and  to  the  west  Glenwood  Gemetery*  and  Harewood,  the  beantifo) 
grounds  of  Mr.  Corcoran.  In  front  spreads  out  Eckington,  so  many  years  the 
homestead  of  the  late  Mr.  Gales,  which  contains  130  acres ;  the  price  of  this  land 
is  placed  at  81,000  per  acre,  with  $25,000  additional  for  improvements.  Metrop- 
olis View  is  beautifully  situated,  having  a  high  and  commanding  position  ;  it  is 
partially  covered  with  groves  of  fine  old  trees,  deciduous  and  evergreens,  and  pos- 
sessed of  an  abundance  of  timber.  A  fine  spring  rises  in  the  place,  and  two 
small  streams,  tributaries  of  the  Tiber,  course  through  it.  In  nearly  every 
direction  the  eye  meets  with  charming  landscape  scenes,  and  it  overlooks  the 
Capitol  and  the  broad  valley  of  the  Potomac.  This  locality  possesses  many  at- 
tractions, and  is  susceptible  of  great  improvement.  It  is  easy  of  access  by 
some  of  the  finest  avenues  and  streets  leading  out  of  the  city,  and  is  at  a  very 
convenient  distance  from  the  most  prominent  public  buildings. 

Eckington  is  a  delightful  place,  out  it  is  not  sufficiently  high  to  afford  any 
extensive  views.  It  should,  however,  be  purchased  in  addition  to  the  Berry 
estate,  should  Metropolis  View  be  selected  as  the  site.  The  two  tracts  of  land 
united  would  furnish  ample  grounds  to  surround  the  mansion,  and  also  open  a 
fine  park  to  connect  with  the  city  on  the  direct  line  with  the  Capitol.  The 
sum  total  of  the  valuations  of  both  estates  amounts  to  $355,000.  In  regard  to 
the  healthfulness  of  this  locality,  the  opinions  of  those  with  whom  I  have  con- 
sulted differ  very  materially.  Some  think  that  the  miasma  carried  up  the  valley 
of  the  Tiber  from  the  Eastern  branch  is  very  deleterious  to  health,  while  others, 
who  have  long  inhabited  these  old  homesteads,  pronounce  them  to  be  perfectly 
salubrious. 

III.  Harewood — (Mr.  Corcoran's  estate.) — Among  the  many  delightful  drives 
around  the  city  of  Washington  none  can  compare  with  those  to  be  found  within 
the  enclosures  of  this  delightful  retreat.  The  grounds  are  most  fiu>tistically  ar- 
ranged, and  no  expense  has  been  spared  in  adorning  them  by  all  the  appliances 
at  the  command  of  taste  and  wealth. 

The  grounds  are  naturally  beautiful  and  undulating,  and  all  that  skill  can  ac- 
complish has  been  applied  to  render  them  most  charming  and  picturesque.  In 
addition  to  the  natural  growth  of  vegetation,  many  trees  and  plants  of  other 
nations  and  climes  have  been  introduced  to  impart  their  luxuriance  to  the  scene. 
The  estate  covers  some  two  hundred  acres,  but  as  you  follow  the  geutle  windings 
of  the  drives  and  walks,  the  imagination  is  led  to  believe  it  to  be  of  much  greater 
extent.  Good  roads  lead  to  it  from  the  city,  making  it  perfectly  accessible.  A 
fine  spring  furnishes  a  plentiful  supply  of  water,  and  in  point  of  health  it  is  all 
that  can  be  desired.  This  spot,  originally  selected  by  the  proprietor  upon  which 
to  erect  a  princely  mansion,  is  one  of  the  most  delightful  situations  among  the 
many  fine  ones  in  the  environs  of  Washington ;  it  would  be  a  most  eligible  site 
for  a  presidential  mansion. 

IV.  The  homestead  of  Mr.  Moncure  Robinson. — This  estate  is  now  occupied 
by  a  brother  of  the  proprietor,  the  latter  residing  in  the  city  of  Philadelphia. 
It  lies  adjoining  the  lands  belonging  to  the  United  States  Military  Asylum;  the 
road  which  leads  out  of  the  city  on  the  prolongation  of  North  Capitol  street  and 
passes  near  the  Home  for  the  old  soldiers,  almost  divides  the  place  into  eqoal 
parts.  There  are  about  seventy  acres  in  all,  which  the  owner  proposes  to  sell 
at  $1,000  per  acre,  without  the  improvements ;  these  he  values  at  $30,000.  The 
mansion  occupies  one  of  the  most  elevated  positions  in  the  neighborhood  of 
Washington.  An  extensive  panorama  of  the  surrounding  country  lies  before 
the  beholder ;  from  every  point  of  the  compass  the  eye  can  dwell  upon  magoifi- 
cent  landscapes  extending  far  into  Maryland  and  Virginia,  and  combining  all 
that  is  beautiful  and  picturesque.  In  one  direction  the  gaze  rests  for  miles  on 
the  waters  of  the  majestic  Potomac,  and  in  another  there  are  mountains  and  hill« 
mantled  with  forests,  and  plains  and  valleys  highly  cultivated.     The  place  con- 


REPOBT  OP  THE  8ECRETAKY  OF  WAR 


537 


tuns  a  large  portion  of  heavy  timber,  and  is  so  situated  as  to  o£Per  numerous 
advantages  for  improvement.  From  its  great  height  it  will  be  far  above  all 
malarious  influences.  There  are  fine  springs  in  the  neighborhood,  which  furnish 
an  abundance  of  water  for  useful  and  ornamental  purposes.  The  locality  is 
convenient  to  both  cities.  Through  Washington  several  avenues  and  streets  lead 
towards  the  road  above  referred  to  as  connecting  with  North  Capitol  street ;  by  this 
drive  a  straight-line  communication  can  be  had  with  the  Capitol,  the  distance  be- 
tween the  two  being  less  than  four  miles.  By  the  avenues  and  streets  connecting 
with  the  Fourteenth  street  road  and  Seventh  street  turnpike,  thence  by  Rock 
Creek  Church  road,  a  very  direct  drive  of  a  little  over  four  miles  can  be  had 
«ith  the  White  House  and  the  public  buildings  adjoining  it.  From  Georgetown 
almost  an  air-line  can  be  had  via  Broundary  street,  Taylor's  lane,  and  Rock 
Creek  Church  road,  distance  of  about  four  miles. 

Directly  in  front,  or  south  of  Mr.  Robinson's  beautiful  locality,  lie  the  very 
pretty  grounds  of  Mrs.  R.  S.  Wood,  consisting  of  forty  acres.  The  two  must 
be  considered  inseparable  should  the  Robinson  site  be  selected  for  a  presidential 
mansion.  They  are  valued  at  about  $1,000  per  acre,  not  including  the  improve- 
ments. The  two  places  can  probably  be  purchased  for  $150,000.  Mrs.  Wood's 
tract  joins  Harewood  on  the  south,  and  on  the  west  that  of  the  Military  Asylum. 
The  lands  of  the  latter  do  not  belong  to  the  government,  but  are  in  trust  for 
the  old  soldiers*  and  contain  some  two  hundred  and  fifty-eight  acres.  A  refer- 
ence to  the  map  will  show  the  honorable  committee  the  peculiarly  attractive 
features,  both  of  position  and  general  convenience  of  access,  offered  by  the 
locality  described  above,  containing  in  all  about  one  hundred  and  fourteen 
acres,  sufficient  for  the  necessary  purposes  of  embellishment  and  utility;  and 
Ijing  contiguous  to  the  already  ornamented  grounds  of  Harewood  and  the  Mili- 
tary Asylum,  enjoying  all  the  charms  and  advantages  of  those  delightful  places, 
it  would  be  difficult  indeed  to  find  a  spot  more  admirably  adapted  as  a  retired, 
{leasant  home  for  the  President  of  the  United  States. 

A  table  of  distances  from  the  Capitol  and  Executive  Mansion  to  prominent 
points  of  interest  is  also  added  for  the  information  of  the  committee. 

Table  of  distances. 


To  Mrs.  Hobbie*0,  (southem  limit  of  proposed  park) 
Residences  of  General  Walbridge  and  Mr.  Brown. . . 

Pierce's  mill 

Residence  of  Mr.  Blagden 

Fort  Steyens.  (northern  limit  of  proposed  park) 

Meridian  Hill. t.  .V....:.... 

Metropolis  View 

Residence  of  Mr.  Robinson 

Residence  of  Mrs.  Wood 

Entrance  to  Harewood 

£Qtrance  to  Old  Soldiers*  Home 


In  concluding  this  report  I  would  respectfally  suggest  to  your  honorable  com- 
mittee the  necessity  of  commencing  the  construction  of  the  national  park  as 
9oon  as  practicable.  It  is  a  grand  and  beautiful  undertaking,  and  shonld  be 
prosecuted  with  the  greatest  energy.  A  sufficient  appropriation  for  enclosing 
the  grounds  purchased,  for  improving  and  keeping  in  repair  the  drives  and  walks 
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already  constructed,  and  for  the  laying  out  of  others,  should  be  made.  For 
this  purpose,  one  hundred  thousand  dollars  would  be  sufficient  for  present  ex- 
penditures. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

N.  MICHLER, 
Major  of  Engineers^  Brevet  Brigadier  General  U.  S,  A. 

Hon.  B.  Gratz  Brown, 

Chairman  of  the  Committee  on  Public  Buildings 

and  Grounds,  United  States  Senate, 


Remarks  on  the  vegetation  of  the  District  of  Columbia^  by  Dr,  Arthur  tchotu 
of  Georgetown;  appended  to  the  report  of  General  N.  Michler. 

In  order  to  specify  the  vegetable  growth  of  the  District  of  Columbia,  in  re- 
lation to  the  topographical  features  of  the  same,  the  subjoined  lists  of  plants  are 
suggestively  proposed,  as  they  principally  tend  to  give  shape  to  the  general 
appearance  of  the  landscape.  As  the  geological  aspect  of  the  area  in  question 
presents  considerable  variety  in  its  details,  it  is  thought  proper  to  bring  the  na- 
merous  floral  types,  not  less  varied  in  size,  shape,  and  individual  development, 
under  separate  beads,  corresponding  to  their  particular  habits.  For  the  sake  of 
facilitating  their  survey,  the  various  species  are  here  arranged  in  the  following 
order,  commencing  with  the  trees,  larger  and  smaller,  and  these  followed  bj 
shrubs,  vines,  creepers,  and  the  undergrowth  of  herbs  and  weeds.  The  same 
disposition  is  observed  in  mentioning  their  topographical  distribution,  commenc- 
ing on  the  hill  tops,  and  then  gradually  descending  to  the  low  grounds,  river 
banks,  marshes,  and  bogs.  As  to  the  selection  of  the  species  hereafter  named, 
there  is  no  hesitation  in  giving  the  trees,  shrubbery,  and  vines  pretty  muchiin 
full,  as  all  these  forms  by  their  size  make  themselves  more  prominent,  while 
with  plants,  herbs,  and  weeds,  either  their  rich  floral,  or  more  foliaceous  devel- 
opment, or  clustering  mode  of  growth,  invite  special  notice.  Gomnoiencing  with 
the  more  elevated  portions  of  the  District,  particularly  towards  its  western  limits, 
the  following  are  to  be  found  : 

White  oak :   Large,  lofty ;  rich  woods. 

Post  oak :   Rough  or  post  white  oak ;  less  tall ;  sandy  soil. 

Red  oak :   Good  sized ;  rocky  woods. 

American  beech:   Large  and  very  ornamental;  rich  woods  on  hill  slopes  bor- 
dering on  water  courses. 

Hop  hornbeam  :   Large  and  handsome ;  rich  woods. 

Mockemut  hickory :    Large  and  graceftd ;  rich  woods. 

Shell- bark  or  shae-bark  hickory  :   Tall,  handsome;  rich  woods. 

Thick  shell-bark  hickory  :   Good  size,  with  the  former. 

Poplar  tulip  tree :   One  of  the  loftiest  forms ;  rich  woods. 

Honey  locust :   Good  sized,  very  ornamental ;  rich  woods. 

Spanish  oak  :   Large  or  small ;  rich  woods. 

Quercitron  or  black  oak :   Large  tree ;  dry  woods. 

Common  persimmon :   Middle  sized,  but  handsome ;  sporadically  all  through. 

Sassafras :   Fifteen  to  fifty  feet  high ;  rich  woods. 

Red  mulberry :   Middle  sized ;  rich  woods. 

Red  bird  :    Small  tree ;  hill  slopes. 
•   Tupelo,  black  or  sour  gum  tree :   Middle  sized ;  hill-sides. 

Locust  tree :   Tail,  ornamental ;  borders  of  woods,  hill  and  road  sides. 

Staghom  sumac :   Twenty  to  thirty  feet  high ;  open  hill-sides. 

Smooth  sumac :   Of  lesser  size,  on  rocky,  barren  soil. 

Box  elder :  Small,  handsome  tree ;  hill-sides ;  borders  of  thickets  desceodiog 
to  river  banks. 

Flowering  dogwood  :    Small  tree ;  in  rocky  places. 
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Jersey  or  scrub  pine :  Fifteen  to  twenty-five  feet  high ;  on  barren  and  sterile  hills. 

Red  cedar :   Fifteen  to  thirty  feet  high ;  dry,  rocky,  or  sterile  hill-sides. 

Japan  paper  malberry :  Small  tree  or  shrub;  open  hill  and  road-side;  pretty 
well  naturalized # 

Panicled  dogwood :  Thickets  and  hill-sides ;  shrub  four  to  eight  feet  high. 

Black  haw,  shoe-leaved  arrow-wood :   Treelike  shrub ;  shady  hill -sides. 

Maple-leaved  arrow-wood :   Three  to  five  feet  high ;  rocky  woods. 

Spice  bush  :   Five  to  ten  feet  high  ;  damp  woods. 

Poison  oak ;  poison  ivy :   Climbing  or  trailing  everywhere. 

Bladdemut :   Ten  feet  high ;  moist  thickets. 

Burning  bush :  Sporadically  everywhere  through  the  woods ;  tall  and  upright 
shrub. 

Summer  grape :   Thickets. 

Virginia  creeper :  One  of  the  chioquopin ;  six  to  twenty  feet  high ;  sandy 
woods ;  boldest  climbers ;  in  the  woods  generally. 

Maryland  andromeda :   Sandy  woods ;  very  ornamental. 

Deerberry,  squaw  huckleberry :  Dry  woods  and  hill-sides ;  neat  and  graceful 
shrub. 

Common  swamp  blueberry :  Four  to  ^ve  feet  high  ;  moist,  shady  places  and 
copses. 

Purple  Pinxter  flower :    All  through  the  woods. 

Indian  hemp  :   Three  to  five  feet  high ;  valleys  and  hill-sides. 

Woodbine :   Trailing ;  rocky  woods. 

Trumpet  honeysuckle :   Woodlands. 

Of  the  undergrowth,  herbage,  and  weeds,  the  following  may  be  mentioned : 

Creeping  wintergreeu :   Damp  woods,  in  the  shade  of  evergreens. 

Ground  laurels :   Sandy  woods  and  rocky  soil. 

Common  greenbrier :   Moist  thickets. 

Halbert-leaved  greenbrier :  Thickets  in  sterile  or  sandy  soil. 

Bouncing  bet,  common  soap  wort :  Thoroughly  naturalized,  in  waste  places, 
and  rueged,  open  hill-sides. 

Wild  pink :   Rocky  or  gravelly  places. 

Purslane :   Sunny  sites  in  rocky  or  sandy  soil. 

Spring  beauty :   Moist,  open  woods. 

Velvet-leaf:   Escaped  from  gardens,  naturalized  in  waste  places. 

High  mallow :   Naturalized  like  the  former ;  waste  places. 

WOd  crane's  bill :   Open  woods. 

Wood  sorrel :   Three  species ;  rocky  places. 

Wax-work,  climbing  bittersweet :   Along  streams  and  thickets. 

New  Jersey  tea :    Undershrub ;  dry  woodlands. 

Milkwort :  Woods,  in  light  soil ;  besides  three;  or  four  more  species  of  the  genus. 

Meadowsweet:  Two  or  three  species,  among  them  F.  tomentosa,  L.  hard- 
track,  Bteeplebush  ;  low  grounds  and  meadows. 

Indian  physic :  Also  called  bowman's  root ;  rich  woods. 

Purple  flowering  raspberry :   Ornamental ;  hill-sides  and  rocky  banks. 

Hign  blackberry :   Border  of  thickets. 

Running  swamp  blackberry :   Wet  woods. 

Sand  blackberry :    Sandy  woods. 

Hawthorn  ;  whitethorn :  Dry  rocky  banks. 

Shadbush  ;  serviceberry  :  Hillsides  and  river  banks. 

Deer  grass  ;  meadow  beauty  :  Sandy  swamps. 

Loosestrife :  Wet  meadows. 

Common  evening  primrose :  Everywhere. 

River  sundrops  :  River  banks  and  swamps. 

False  loosestrife ;  seedbox  :  Swamps. 

Yellow  passion  flower :  Damp  thickets* 
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Early  saxifrage  :  Exposed  rocks. 

Bishop's  cap :  Hillsides,  in  rich  soil. 

Panicled  cornel,  fonr  feet  to  eight  feet  high  :  Thickets  and  hillsides. 

Bluets ;  delicate  little  herh  :  Grassy  banks  and  commons. 

Of  the  very  large  family  of  compositse,  especially  fully  represented  in  North 
America,  the  District  has  its  correspondingly  good  share.  The  species  are  dis- 
tributed over  every  kind  of  locality,  but  to  mention  them  all  separately  would 
lead  too  far ;  it  is  therefore  preferred  to  present  here  an  extract  of  such  genera, 
which  show  the  largest  and  most  showy  species.     They  are  as  follows  : 

Iron  weed,  button  snakeroot,  thorough  wort,  mistflower,  coltsfoot,  starwort, 
double-blistered  starwort,  golden  rod,  golden  aster,  groundseltre,  elecampane, 
rosin  plant,  oxeye,  coneflower,  sunflower,  tickseed,  burr  marigold,  crownbeard, 
cudweed,  everlasting,  Indian  plantain,  plumed  thistle,  hawkbit,  hawkweed,  rat- 
tlesnake root,  &c.,  &c. 

Cardinal  flower  :  Low  grounds. 

Great  lobelia  :  In  similar  localities. 

False  wintergreen  :  Damp  sandy  woods. 

Small  pyrola  :  Open  woods. 

One-siaed  pyrola :  Rich  woods. 

Pipsissewa :  Dry  woods. 

American  cowslip  :  Rich  soil. 

Common  mullein :  Fields  and  roadsides. 

Turtlehead ;  snakchead  :  Damp  thickets. 

Bushy  false  foxglove  :  Dry  copses. 

Painted  cup  :  Low  grounds. 

Of  the  mint  family  well  represented  in  the  District  the  following  genera  count 
the  more  showy  forms ;  Horsebalm,  dittany,  horsemint,  sage,  catmint,  moun- 
tain mint,  scullcap,  false  dragonhead,  germander. 

Of  the  borage  family,  the  following  genera  are  more  prominently  represented : 
Vipers  bugloss,  false  cromwell,  smooth  lungwort. 

Of  the  waterleaf  family  :  Waterleaf. 

Of  the  polemonium  family  :  Phlox,  several  showy  species. 

Of  the  convolvulus  family  :  Bracted  bindweed,  morning  glory. 

Of  the  nightshade  family  :  Jamestown  weed,  thorn  apple,  nightshade. 

Of  the  gentian  family  :  American  centaury,  gentian,  American  columbo. 

Of  the  milkweed  family  :  Milkweed,  gonolobus. 

Of  the  birthwort  family :  Wild  ginger. 

The  class  of  the  endogens  is  equally  well  represented  by  members  of  the  fol- 
lowing genera :  Adam  and  Eve,  or  putty -root,  false  orchis,  Arethusa,  ladies' 
tresses,  rattlesnake  plantain,  lady's  slipper,  star  grass,  blue-eyed  grass,  yam, 
three-leaved  nightshade,  Solomon's  seal,  lily,  dog's-tooth  violet,  bell  wort,  devil's 
bit.  Of  the  remaining  genera  of  this  class,  the  following  ought  to  be  mentioned : 
Dayflower,  spiderwort ;  besides  a  very  extensive  list  of  grasses  and  sedges  which 
close  the  series  of  endogens. 

Especially  noteworthy  for  the  wood  flora  are  of  the  cryptogams,  the  fern,  and 
mosses.  The  former,  of  course,  appear  more  prominent  on  account  of  size  and 
higher  development.  The  following  genera  are  characteristics  for  the  District : 
Polypody,  brake,  bracken,  maiden  hair,  Woodwardia,  spleenwort,  Dicksonia« 
bladder  fern,  woodsin,  wood  fern,  shield  fern,  sensitive  fern,  flowering  fernt 
moouwort. 

Of  the  clubmoss  family,  (lycopodium,  the  ground  pine,)  lycopodium  dendroi 
deum,  Micht.,  and  L.  complanatum,  L.,  are  the  more  conspicuous. 

The  list  of  herbs  and  undergrowth  plants  in  general  has  been  given  here 
more  extensively  on  account  of  the  broader  distribution  of  the  genera  and  specie?, 
which  descend  almost  equally  from  the  hill-sides  over  clearings  and  open  flfttSt 
down  to  the  water's  edge.  It  now  remains  to  name  such  species  of  trees,  shrabsi 
and  suffrubicose  forms,  not  mentioned  heretofore  on  account  of  their  being  more 
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exclusivelj  bound  to  the  vicinity  of  water-coarses,  Bwamps,  and  bogs.    The  fol- 
lowing desenre  particalar  notice : 

Swamp  white  oak :  Pretty  large  ;  low,  moist  woods. 

Swamp  chestnut  oak  :  Low  woods  and  river  banks  ;  a  large  tree. 

Willow  oak  :  30  to  50  feet  high ;  sandy,  low  woods. 

Black  jack  or  barren  oak :  8  to  20  feet  high,  dry,  sandy  barrens. 

Sweet  gum :  Moist  woods;  large  and  beautiful  tree. 

Hornbeam,  iron  wood  :  10  to  20  feet  high ;  along  streams. 

River  or  red  birch  :  Laree  tree;  gracefully  overhanging  river  banks. 

Smooth  alder :  6  to  12  feet  high ;  bordering  water-courses. 

Silk-leaved  willow  :  Shrub  4  to  10  feet  high ;  sandy  river  banks. 

Brittle  willow :  Tall  and  handsome. 

Poplar,  aspen :  20  to  50  feet  high. 

Large  toothed  aspen :  Large  tree. 

Planetree,  button  wood  ;  also  called  sycamore  :  Large  tree,  alluvial  river  banks. 

Sweet  bay,  small  or  laurel  magnolia :  4  to  15  feet  high  ;  swamps. 

North  American  papaw  :  Small  tree ;  bands  of  streams  in  rich  soil. 

Swamp  rose  mallow :  5  to  6  feet  high  ;  borders  of  marshes  ;  flowers  very  showy. 

Halbert-leaved  mallow :  River  banks,  swamps. 

Maple,  white  or  silver  maple ;  Fine  ornamental  tree ;  river  banks. 

Rea  or  swamp  maple  :  Small  tree  ;  swamps  and  wet  woods. 

Strawberry  bush :  Wet  places. 

Winter  or  frost  grape :  Thickets  and  river  banks. 

Wild  yellow  plum  :  Bush  or  tree  8  to  15  feet  high ;  river  banks. 

Chokecherry :  Tall,  overhanging  shrub ;  river  banks. 

Swamp  rose :  Low  grounds. 

Witch  hazel :  Damp  woods. 

Common  elder :  Border  of  thickets  and  low  grounds. 

Buttonbush  :  Wet  places ;  forming  thickets. 

Clammy  or  white  honeysuckle :  Swamps  and  boggy  places. 

Mountain  laurel ;  also  called  cabin  bush  :  Rocky  hills,  damp  soil  and  banks 
of  rivers. 

Trumpet  bower :  Bold  climber,  with  very  showy  flowers. 

Leather  or  moose  wood :  Damp,  rich  wood  swamps ;  2  to  7  feet  high. 

American  or  white  elm :  Large  ornamental  tree ;  moist  woods  and  alluvial 
river  banks. 

Fringe  tree :  Low  tree  or  shrub,  very  ornamental ;  river  banks. 

Red  ash :  Woods  along  streams  ;  large  tree. 

Most  of  the  herbs  and  undergrowth  plants  of  the  lower  sections  of  the  Dis- 
trict, such  as  swamps  and  overflows,  will  be  found  already  embodied  in  the  re- 
•  spectivc  list  above.     Truly  aquatic  forms,  though  some  of  them  peculiar  to  this 
locality,  are  not  deemed  necessary  to  be  considered  here. 

As  a  general  remark  it  may  be  stated  that  the  western  portion  of  the  District, 
forming  an  outlier  of  the  eastern  slope  of  the  Alleghanies,  shows  over  its  hill- 
sides and  valleys  a  far  greater  diversity  of  species  than  east,  on  the  other  hand, 
in  the  flats  towards  the  Eastern  Branch ;  these  exhibit  a  tiring  monotony  on 
account  of  the  more  or  less  clustering  habits  of  its  vegetable  forms. 

In  conclusion,  attention  may  be  drawn  to  the  sudden  changes  in  the  qualities 
of  soil,  irrespective  of  the  section  it  may  belong  to.  For  example,  there  can  be 
observed  on  the  top  of  a  hill  an  excessive  sterility,  when  on  its  slope,  upon  a 
horizon  only  a  few  yards  below,  the  richest  piece  of  ground  imaginable  may  be 
encountered.  The  same  occurs  upon  the  flats  and  alluvions  of  the  middle  and 
eastern  section.  In  most  cases  this  will  be '  found  to  be  the  result  of  the  dete- 
riorating agency  of  some  kind  of  denudation,  wherever  the  original  vegetable 
cover  of  the  soil  had  been  impaired  either  by  nature  or  man.  Through  the 
course  of  civilization  in  the  immediate  vicinity  of  a  large  city,  the  deteriorating 
caoBea  by  the  hand  of  man  are  going  on  almost  incessantly.    It  is  therefore 
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that  we  here  find  veir  extensive  patches  of  land  which,  after  having  heen 
cleared  of  their  original  cover,  are  deprived  of  every  particle  of  vegetable  soil ; 
hence  the  multitude  of  desolate  hillslopes  and  flats,  alternating  upon  the  same 
level  with  pieces  of  the  richest  forest  lands  imaginable.  This  observation  may 
serve  as  subject  for  reflection  in  regard  to  inconsiderate  clearing,  and  to  the 
robbing  of  nature's  treasures  by  a  few  seasons  of  speculative  cultivation  of  the 
soil  without  ever  making  some  just  returns. 

There  is  no  doubt  the  surface  crust  of  this  District  has  been,  previous  to  its 
disintegration,  rich  and  genial.  This  is  sufficiently  proved  by  the  above  list  of 
vegetable  forms.  After  having  been  divested  of  its  natural  protection,  denud- 
iDg  agencies,  both  natural  and  artificial,  thoroughly  impoverished  it  in  many 
instances. 

Washington,  D.  C,  January  16, 1867. 


A  public  park  for  the  capital. 

The  following  is  the  speech  of  Hon.  B.  Gratz  Brown,  of  Missouri,  delivered 
in  the  Senate  on  the  20th  ultimo,  on  the  bill  for  the  establishment  a^nd  mainten- 
ance of  a  public  park  in  the  District  of  Columbia : 

^Ir.  Brown.  Mr.  President,  the  bill  which  I  have  just  called  up  is  one  to 
establish  a  public  park  in  the  vicinity  of  Washington  city.  It  is  reported  from 
the  committee  as  a  substitute  for  a  similar  bill  offered  by  mvself  at  jan  earlj 
stage  of  the  session,  and  differs  from  that  chiefly  in  the  modes  designated  for 
acquiring  ownership  of  the  designated  grounds.  The  locality  is  the  same,  the 
general  area  contemplated  the  same,  and  the  purpose,  of  procuring  and  orna- 
menting such  a  public  place  of  resort,  at  the  expense  of  the  United  States  and 
not  of  the  corporations  of  this  District,  is  the  same. 

It  will  be  remembered,  Mr.  President,  that  at  the  last  session  of  Congress, 
when  this  matter  was  first  mooted,  objection  was  taken  to  the  lack  of  definite 
information  on  which  to  proceed  in  making  selection  of  grounds  ;  and  to  obvi- 
ate that  difficulty  as  far  as  possible,  a  resolution  was  referred  to  the  Committee 
on  Public  Buildings  and  Grounds,  of  which  I  have  the  honor  to  be  chairman, 
instructing  them  to  have  surveys  made  of  various  eligible  sites  around  the  dtj 
of  Washington  adapted  to  the  purposes  of  a  public  park.     In  pursuance  of  that 
resolution  of  the  Senate,  an  application  was  made  to  tne  Secretary  of  War,  which 
secured  a  detail  of  engineer  officers,  who,  during  the  recess  of  Congress,  pro- 
ceeded to  make  the  surveys  desired.     I  hold  in  my  hand  an  elaborate  map,  con- 
taining the  result  of  those  surveys,  accompanied  by  an  admirable  report  from 
the  officer  in  charge  of  the  work,  which  report  has  been  printed  and  laid  on  our 
tables.    I  have  before  me  also  a  minor  plat,  illustrative  of  the  surveys,  which , 
it  may  be  well  for  senators  to  scrutinize.     It  was  found,  on  making  these 
examinations,  that  there  was  but  one  location  in  the  neighborhood  of  this  citj 
eminently  adapted  to  the  purposes  of  a  public  park.     I  suppose  all  members  of 
the  Senate  are  familiar  enough  with  the  environs  of  the  city  to  know  the  beauti* 
ful  and  romantic  valleys  of  Rock  creek.    The  character  of  the  eround  around 
and  adjacent  to  that  stream  is  exactly  suited  to  the  purposes  we  desire.    It  has 
running  water;  it  has  rugged  hills;  it  has  picturesque  scenery  ;  it  has  abond- 
ance  of  varied  forest  timber ;  it  has  a  native  undergrowth  seething  with  besntj. 
It  has  the  tangled  vine  and  the  clustering  wild  flower,  and  the  quiet  mosses, 
gray  with  age,  and  indeed  a  thousand  imprints  of  native  adornment  that  no 
hand  of  art  could  ever  equal  in  its  most  imitative  mood.     Moreover,  with  so 
much  of  attractiveness  in  its  present  uncultured  state,  it  has  likewise  every  capa- 
city for  adornment  and  development,  and  can  be  made*  with  less  expense  than 
almost  any  spot  of  equal  area  I  have  ever  seen  within  reach  of  a  great  ci^*  one 
of  the  most  beautiful  resorts  in  the  world.     The  amount  of  ground  which  vs^ 
surveyed  embraced  twenty-seven  hundred  acres.     It  will  not  be  necessaiy* 
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however,  to  take  in  all  of  that  groand  in  ordei  to  secure  what  is  desired  for  the 
purposes  of  a  park,  in  the  shape  of  drives,  alcoves,  recesses,  and  places  capahle 
of  adornment.  Fortunately  the  amount  to  he  emhraced  is  almost  entirely  op- 
tional, as  the  situation  is  such  that  large  additions  may  he  made  without  ahating 
much  the  extent  of  the  drives  or  the  heautiful  diversity  of  views. 

The  committee,  after  having  made  a  very  careful  examination  of  the  plans  and 
surveys  submitted  by  Brigadier  General  Michler — and,  by  the  way,  I  must  be 
permitted  here  to  compliment  him  in  the  highest  terms  for  the  zeal  he  has  mani- 
fested in  this  work  ana  the  admirable  manner  of  its  execution — the  committee, 
I  say,  finding  that  the  number  of  owners  was  so  great  as  to  preclude  any  joint 
offer  for  sale  to  the  United  States,  thought  it  best  to  establish  a  commission  au- 
thorized to  negotiate  in  behalf  of  the  government,  and  subjecting  their  action  to 
the  approval  of  the  next  Congress.  It  was  believed  that  if  we  were  to  order  a 
condemnation  of  the  ground  there  might  be  improper  combinations  to  secure  a 
verdict,  and  the  interest  of  the  government  might  be  sacrificed  in  the  premises. 
It  was  believed,  furthermore,  that  if  an  opportunity  was  had  for  conferring  au- 
thoritatively with  those  who  owned  the  ground,  and  if  it  was  known  that  the 
purchase  would  depend  in  a  great  measure  upon  the  reasonable  character  of  the 
offers  that  were  presented,  there  would  be  an  opportunity  of  getting  what  was 
needed  at  a  fair  price,  and  probably  of  making  a  oetter  selection  of  that  which 
was  desired  than  by  any  other  mode. 

For  this  reason  the  committee  have  reported  a  bill  which  simply  provides  a 
commission,  and  that  commission  embraces  the  officers  who  have  had  charge  so 
far  of  the  surveys,  together  with  General  Meigs,  who  is  placed  at  the  head  of 
it,  and  authorizes  them  to  confer  with  the  owners  of  the  property,  to  see  what 
terms  can  be  had,  what  grounds  may  be  held  by  minor  heirs  or  others  that  it 
will  be  necessary  to  condemn,  and  to  find  what  portions  may  be  left  out  and 
still  not  impair  the  desirability  of  the  grounds  for  the  purposes  of  a  public  park, 
and  report  the  whole  of  their  investigations  and  all  their  propositions  at  as  early 
a  day  as  may  be  found  practicable. 

I  do  not  think  there  is  anything  in  the  bill  that  can  be  objected  to,  if  it  is  de- 
sirable to  enter  upon  the  work  of  securing  for  the  city  of  Washington  a  public 
park.  I  think  it  is  of  such  a  character  that  will  probably  conduce  more  to  the 
security  of  the  government  than  any  other  which  can  be  drawn.  As  to  the 
necessity  and  the  desirability  of  initiating  such  a  proposition  and  obtaining  the 
necessary  location  now,  while  the  ground  can  be  had  on  reasonable  terms,  I  do 
not  think  there  is  much  room  for  question.  The  ground  in  the  vicinity  of  this 
city  must  soon  become  immensely  valuable,  now  that  the  uncertainty  with  which 
sectional  discord  and  disunion  so  long  threatened  the  stability  of  the  capital  has 
pasded  away.  At  the  present  time  Rock  creek  and  its  adjacent  heights  has  few 
residences  upon  it,  and  those  of  comparatively  trifling  value,  and  the  whole  area 
surveyed  can  be  had,  as  is  estimated  by  General  Michler  in  the  report  he  has 
submitted,  at  an  average  price  of  perhaps  less  than  $200  an  acre.  This  would 
make  a  total  cost  of  less  than  half  a  million  dollars ;  a  mere  trifle  of  expenditure 
for  "  a  thing  of  beauty"  which  will  prove  "  a  joy  forever." 

Mr.  President,  I  had  intended,  when  presenting  this  subject  to  the  considera- 
tion of  the  Senate,  to  have  remarked  somewhat  freely  upon  the  influence  such 
surroundings  are  calculated  to  exert  upon  those  who  come  hither  from  all  parts 
of  this  great  nation  to  bend  their  minds  to  the  dismal  science  of  law-making  and 
of  government.  Those  who,  for  any  length  of  time,  have  undergone  the  wear 
and  tear  of  such  life  as  this,  who  have  all  their  energies  run  to  brain,  and  all 
their  souls  fused  into  politics,  need  not  be  told  that  anything  which  holds  out 
hope  of  either  mental  or  passional  relief  is  seized  upon  with  avidity.  How  ne- 
cessary, then,  that  all  the  ennobling  influences  of  nature — ^the  scenic  splendor  of 
shifting  views,  the  life  and  animation  of  gay  concourse,  the  uprisen  majesty  of 
the  forest,  the  intoxicating  gladness  of  spring  flowers,  the  laugh  of  the  heavens 
through  playing  branches,  the  shimmer  of  the  waters,  the  song  of  birds,  grace- 
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fal  formp,  inspirations — slioald  be  so  abundantly  grouped  around  this  nation's 
capital.  There  is  no  expenditure  that  can  be  made  which  shall  add  to  the 
grandeur  or  adornment  of  the  public  buildings  that  fill  so  largely  the  eje  of  ad- 
miration of  the  world,  or  of  the  vast  libraries  that  are  accumulating  so  rapidly 
the  treasures  of  all  languages  within  your  reach,  or  of  the  conservatories  and 
gardens  and  cabinets  that  minister  to  your  tastes,  that  will  not  freely  be  sanc- 
tioned by  the  people ;  for  such  in  itself  is  the  establishment  of  a  nation's  uni- 
versity, whither  all  may  come  to  wonder  and  to  learn,  and  in  which  all  may  feel 
a  rightful  patriotic  pride.  Only  let  it  be  worthy.  Let  your  doing  be  on  a  scale 
commensurate  with  the  pride  to  which  you  minister  and  the  people  you  are  sent 
hither  to  represent.  And  it  is  in  the  same  spirit  that  I  would  have  you,  sena- 
tors,  inaugurate  a  public  park  that  shall  have  no  rival  anywhere  for  beauty  or 
extent  or  ornamentation,  as  it  will  have  none  for  the  illustrious  characters  gathered 
from  a  whole  continent  in  the  after  time  to  wisely  rule  our  republic  from  this 
centre  of  its  power. 

Mr.  President,  the  experience  of  foreign  nations  has  been  worth  much  on  this 
subject  of  the  extent  of  their  places  of  public  resort,  and  I  do  not  think  it  would 
be  wise  in  us  altogether  to  disregard  it.  There  it  has  been  found  that  size  wu 
an  invaluable  feature,  and  even  in  the  present  day  continued  effort  is  being  made 
to  enlarge  those  now  in  existence.  The  latest  data  I  have  been  able  to  lay  my 
hands  upon  gives  the  dimensions  of  the  more  celebrated  European  parks  as 
follows :  Hyde  Park,  380  acres ;  Regent's  Park,  372  acres ;  Windsor  Little 
Park,  300  acres ;  Windsor  Great  Park,  3,500  acres ;  Richmond  Park,  2,250 
acres ;  Phoenix  Park,  at  Dublin,  2,000  acres ;  Garden  of  Versailles,  3,000  acres; 
Bois  de  Bologne,  2,158  acres ;  Englitche  Garten,  at  Munich,  500  acres ;  and  the 
Prater,  at  Vienna,  1,500  acres.  The  Central  Park,  in  New  York  city,  contains 
840  acres,  and  authority  has  just  been  granted  for  the  laying  out  of  a  park  at 
Chicago  of  2,000  acres.  It  will  thus  be  made  to  appear  that  the  amount  of 
territory  embraced  in  the  present  survey,  2,700  acres,  does  not  exceed  many  of 
the  more  famous  of  those  I  have  cited.  And  yet  what  would  be  thought  of  the 
proposition  to  reduce  the  area  of  either  Windsor  Park  or  Phcenix  Park,  or  the 
Garden  at  Versailles  ?  It  would  be  simply  set  down,  sir,  as  a  barbarism.  Let 
us,  then,  profit  by  the  accumulated  experience  of  so  many  metropolitan  cities 
and  so  many  great  nations,  and  secure,  while  we  may,  here  at  the  city  of  Wash- 
ington, ample  scope  for  a  national  park  worthy  of  our  people  and  our  country. 

But  I  perceive  it  is  unnecessary  to  prolong  any  speech  in  behalf  of  what  the 
Senate  is  evidently  so  willing  to  concur  in  voting.  I  will  close,  therefore,  with 
expressing  the  hope  that  no  delays  attendant  upon  the  close  of  the  session  may 
cause  this  measure  to  fail  in  the  other  branch  of  Congress,  and  that  if  it  shidl 
become  a  law  the  commission  organized  under  it  will  not  be  too  contracted  in 
their  views  as  to  the  extent  of  ground  that  should  be  embraced  in  this  national  park. 


Appendix  T— 2. 

Copy  of  a  letter  from  General  M.  C.  McigSt  appended  to  the  annual  reporU 
dated  October  1,  1867,  of  Brevet  Brigadier  General  N.  Michler,  in  charge 
of  public  buildings,  grounds,  and  works. 

Dbesdbn,  July  27,  1867. 

Dbar  General  :  You  are,  I  believe,  now  in  charge  of  the  paving  of  the  av- 
enues, for  which  appropriations  have  been  made  by  Congress,  and  of  the  ei- 
penditure  of  the  funds  appropriated  for  the  public  places  in  Washington. 

The  streets  of  the  cities  of  Germany,  Denmark  and  Prussia,  which  I  have 
lately  seen,  are  so  well  paved  that  I  am  induced  to  send  you  a  few  notes  thereon. 

The  pavement  in  general  use  is  like  what  we  call  Belgian.  The  blocks  used 
are  not  large,  but  they  are  laid  in  regular  courses  across  the  line  of  trard.   ^ 
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noticed  tbat  larger  blocks  are  often  need  on  tbe  mai^n  of  carriage  roads  than  ii 
the  more  frequented  middle  of  the  way. 
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Care  seems  to  be  taken  to  lay  tbe  courses  at  riglit  angles  to  Uielioe  of  travel. 
In  a  few  Btreela  diey  are  laid  diagonally,  but  in  only  a  few.  The  slnnes 
B«em  to  be  laid  on  a  bed  of  gravel  or  coai-se  sand.  In  the  repairs  I  have  seen 
making  I  saw  so  other  preparation  as  foundation,  but  I  am  not  sure  that  in  first 
paving  B  street  some  greater  and  more  elaborate  preparation  is  not  made.  The 
French  Fonta  et  ChauHe^a  reports  will  doubtless  give  full  details. 

Sidewalks  here  are  never  paved  with  brick.  There  is  generally  a  line  of  flags 
admitting  of  walking  in  single  file ;  in  the  wider  and  more  important  streets  two 
such  lines.  The  rest  of  tlie  sidewalk  is  either  paved  as  the  street,  sometimes 
vForse,  i.  e.,  wiih  cobble-stones,  which  are  torture  to  the  feet,  or  else  it  is  pared 
with  email  stones  about  the  size  used  for  concrete  or  macadamizing,  which  are 
laid  in  sand  or  gravel  as  close  as  they  can  be  packed,  points  down  and  flat  bases 
up,  and  then  rammed  to  a  smooth  and  even  surface.  These  make  s  pavement 
easier  to  the  foot  than  either  flags  or  bricks,  and  as  the  stones  are  sorted  and 
laid  in  patterns,  far  more  pleasing  to  the  eye  than  either,  A  space  around 
every  fonntain  or  statue  in  the  public  places  and  streets  of  Berlin  is  paved  with 
this  mosaic,  Tbe  colors  used  are  red,  gray,  black,  brown,  which  seem  to  be 
granites  and  sandstones,  and  white,  which  is  of  marble  fragmeuts. 

In  the  pavement  about  the  monument  to  Frederick  the  Great,  the  pieces  of 
stone  average  two  square  inches  surface  each,  or  fifty  of  than  fill  a  space  of 
10  by  10  inches.     Below  ia  one  comu  of  this  pavement : 


Stars  lO-rayed — white,  with  red  centres.     Color  of  pavement — red,  gray,  blue, 

This  pavement  never  gets  mnddv  like  our  gravel  walks.   It  dries  afler  aahower 
quickly,  even  more  quickly  than  brick,  and  far  more  rapidly  ttian  flag-stone. 

A  shower^  brings  out  the  colors  more  vividly  and  improves  its  appearance. 
It  is  very  pleasant  to  the  foot  and  very  ornamental  to  the  street  and  squares. 
35  w Vol.  ii 
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Your  resoarces  in  Washington  are  red  and  gray  sandstone  from  tbe  Seneca 
quarries,  brown  from  the  stone-yards,  bine  limestone  veined  with  white  from  the 
l^otomac,  gray  granite,  red  fragments  of  brick,  white  spauls  from  the  marble 
yards  of  the  city,  and  doubtless  other  colors  would  be  found  if  the  attempt  to  in- 
troduce this  pavement  around  the  Greenough's  Washington,  the  Jackson,  tbe 
Mills's  Washington,  the  fountain  at  the  Capitol,  &c.,  was  made. 

Shop-keepers  in  Berlin  lay  the  whole  pavement  in  front  of  their  shops  in  this 
rude  and  cheap  mosaic,  sometimes.  The  name  of  the  store  or  the  number  is 
sometimes  introduced  in  block  letters — white  or  black.  The  experience  of  these 
old  towns  leads  them  to  pave  the  whole  of  their  public  squares  which  are  not 
parks.  They  are  used  as  market  places — ^tables  or  wagons  standing  all  over 
them.  They  are  paved  as  the  streets — ^nearly  level — with  very  shallow  undo- 
lations  serving  to  carry  off  the  water  to  the  gully  holes  of  sewers  passing  under 
them.  The  streets,  which  come  in  irregularly,  seem  to  continue  their  pavemeot 
across  on  the  direct  lines  of  travel.  The  intermediate  spaces  are  paved  in  irreg- 
ular lines,  or  laid  o£f  into  circles,  triangles,  &c.,  in  which  sometimes  stones  sorted 
of  different  tints  are  used  with  good  ornamental  effect,  and  sometimes  the  deco- 
ration depends  upon  the  coursing  above  the  block. 

The  space  in  nont  of  such  buildings  as  the  Capitol  is,  in  Europe — as  far  as  I 
have  yet  seen — always  paved.  The  court-yards  of  palaces  are  also  paved  like 
streets  ;  not  with  flags  or  regularly  cut  stones,  but  with  rough  rectangular  blocks 
like  those  used  in  Belgian  pavements,  and  with  mosaic  of  the  small  two-inch 
stone  like  Berlin  trottoirs. 

Rain  and  the  broom  keep  all  free  from  dust.  The  waste  of  gravel  and  sand 
east  of  the  Capitol  would  be  much  improved  by  such  a  pavement ;  Belgian  on 
all  the  lines  much  used  by  carriages — small  mosaic  on  those  parts  used  princi- 
pally by  footmen. 

Asphalte  is  also  much  used  for  sidewalks  in  the  German  cities,  as  in  Pane. 
With  us  it  is  too  expensive,  and  I  do  not  find  it  as  pleasant  to  the  foot  as  the 
small  stone  mosaic  pavement,  whose  irregularitv  is  sufficient  to  prevent  the  sore- 
ness caused  by  treading  always  upon  a  flat,  hard  stone  surface,  which  presses  the 
same  parts  of  the  sole  at  every  step  without  any  relief  or  change.  My  feet  have 
been  in  a  good  condition  to  test  the  quality  of  pavement  since  I  have  been  here, 
for  since  my  sickness  a  little  walking  makes  them  very  sore. 

The  Unter-den-Linden  is  a  street  of  great  celebrity  in  Berlin,  and  the  people 
are  still  praising  the  electors  who  laid  it  out  two  hundred  years  ago.  It  is 
the  principal  street  of  a  city  of  600,000  people;  upon  it  are  the  royal  palaces, 
those  of  most  of  the  princes,  the  principal  shops  and  hotels.  It  has  a  wide  gravel 
walk  in  its  centre,  four  rows  of  trees  which  give  shade,  wide  trottoirs  or  side- 
walks next  the  houses,  and  yet  it  is  never  encumbered.  The  central  walk  is 
sometimes  filled  in  the  evening  with  promenaders  enjoying  the  long  summer  twi- 
light of  this  northern  latitude,  in  which  darkness  does  not  come  until  10  p.  m* 
I  give  you  a  sketch  of  it,  and  I  hope  that  Pennsylvania  avenue  may  yet  be 
arranged  like  it.  It  would,  in  our  hot  climate,  be  a  great  improvement,  and  the 
economy  in  paving  it  and  keeping  it  in  repair  would  be  very  great.  In  Berlin 
droschkies  are  the  common  carriages.  They  are  large  carriages,  to  open  or  dose. 
The  top  lets  down  and  they  carry  four  to  six  persons,  all  behind  one  horse.  The 
streets  are  very  level  and  the  pavements  are  excellent.  I  have  seen  a  man  and 
dog  pulling  many  a  four-wheeled  wagon  with  as  much  furniture  or  truck  on  it 
as  a  good  horse  and  cart  draw  with  us.  Dogs  are  in  universal  use  by  the  street 
porters  in  place  of  horses — generally  only  one  dog  harnessed  along  a  pole.  The 
man  or  boy  takes  hold  of  the  pole  and  pulls  by  a  "  bricole''  over  gutters ;  the 
dog  does  tiie  whole  work  in  smooth  places. 

But  to  the  Unter-den-Linden,  whose  trees  are  not  very  large.  They  hajB,  I 
suppose,  perished  in  occupations  of  the  city  by  hostile  armies  and  heen.  repeat- 
edly renewed. 
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» 

If  the  thirty-three  feet  carnage  way  happens  to  be  full  or  obstnicted,  carriages 
take  the  twenty-four  feet  line  between  the  trees,  but  these  twenty-four  feet  linea 
are  ordinarily  used  only  by  equestrians  and  by  porters,  who  drag  their  wagons, 
assisted  by  their  dogs.  One  of  them,  that  on  the  north  side  of  the  promenade, 
is  gravelled  to  be  used  as  a  summer  road. 

This  street  is  the  resort  for  business  and  recreation  of  all  Berlin,  and  of  all 
strangers. 

Pennsylvania  avenue  is  capable  of  a  siitiilar  improvement.  You  see  ninety 
feet  are  given  exclusively  to  footmen,  sixty-six  feet  to  carriages,  forty -eight  feet 
are  common  property  of  footmen,  horsemen,  and  carriages. 

Hoping  that  these  details  will  interest  you,  and  serve,  perhaps,  as  authority 
in  introducing  improvements  as  yet  novel  in  Washington, 

I  am,  with  regards  to  om*  friends  at  the  club,  yours  truly, 

M.  0.  MEIGS. 

General  Michlbr,  Washington^  D.  C. 

A  true  copy : 

N.  MICHLER, 
Major  of  Engineers,  Bvt.  Brig.  Ocn,  U.  S,  A, 


Appendix  T — 3. 

Report  of  the  engineer  of  the  Washington  aqueduct,  appended  to  the  annual 
report,  dated  October  1,  1867,  of  Brevet  Brigadier  General  N.  Michler,  in 
charge  of  public  buildings,  grounds,  and  works* 

Office  of  the  Washington  Aqueduct, 

Washington,  D,  C,  October  1,  1867. 

Genkral:  I  have  the  honor  to  submit  the  annual  report  of  the  operations 
upon  the  Washington  aqueduct  during  the  past  year,  and  an  estimate  of  the 
amount  required  for  its  completion. 

POTOMAC  DAM. 

At  the  date  of  the  last  annual  report,  October  1, 1865,  work  had  been  resumed 
on  the  Potomac  dam  at  Great  Falls,  and  it  was  confidently  predicted  that  by 
the  beginning  of  December  the  foundation  masonry  would  be  completed  across 
the  Maryland  channel  to  Conn's  island.  A  heavy  freshet  occurring  on  the  16th 
of  October  caused  high  water  for  the  remainder  of  the  season  and  a  suspension 
of  work  upon  the  foundation  masonry.  The  superstructure  masonry  was  con- 
tinued until  December  20,  when  all  operations  were  suspended  for  the  winter. 

This  year  the  spring  freshets  were  unusually  high,  accompanied  by  large 
masses  of  ice.  Although  the  dam  was  unfinished,  the  masonry  sustained  veiy 
little  danmge.  The  water  did  not  subside  sufficiently  until  the  20th  of  June, 
when  a  large  force  of  masons  and  laborers  resumed  operations,  and  although  the 
season  has  been  unusually  wet  and  the  work  often  interrupted  by  freshets,  yet, 
owing  to  the  energy  ana  perseverance  of  the  contractors,  Messrs.  Charles  H. 
Sherrill  and  Anson  Bangs,  the  foundation  and  superstructure  masonry  are  now 
completed  across  the  Maryland  channel  to  Conn's  island.  A  large  portion  of 
the  temporary  dam  was  washed  away  during  the  spring  freshets,  and  seveiai 
times  during  the  summer.  It  was  repaired  after  each  freshet,  and  kept  in  repair 
until  the  present  time. 

gatehouse  at  gubat  falls. 

The  work  on  this  gatehouse  has  been  resumed,  and  it  will  be  completed  before 
he  beginning  of  winter. .   The  floor  and  the  tinibera  supporting  the  iron  gates 
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are  very  mncli  decayed,  and  should  be  replaced  with  flooring  and  girders  of 
cast-iron. 

RRIDOBS. 

The  stone  bridges  on  the  aqueduct  are  all  unfinished.  An  estimate  of  the 
cost  of  completing  them  will  be  found  at  the  end  of  this  report,  and  also  in  each 
of  the  annual  reports  for  the  years  1864, 1865,  and  1866. 

The  importance  of  completing  these  bridges  cannot  be  overestimated.  In 
their  present  state  they  are  rapidly  deteriorating,  and  if  we  have  a  succession 
of  winters  as  cold  and  changeable  as  the  last,  their  usefulness  for  aqueduct 
purposes  will  soon  become  seriously  impaired. 

CONNECTING  CONDUIT   AT  THE  RECEIVING  RESERVOIR. 

The  work  on  the  connecting  conduit  was  resumed  August  13,  1866,  and  vig- 
orously prosecuted  until  its  completion.  *  Dalecarlia  tunnel,  eight  hundred  feet 
in  length,  was  continued  day  and  night  until  March  4th,  when  it  was  pierced 
through.  On  August  8th  the  waters  of  Powder  Mill  Branch  and  of  the  re- 
ceiving reservoir  were  shut  o£F,  and  the  water  of  the  Potomac  (which  since  the 
5th  of  December,  1863,  had  emptied  into  the  receiving  reservoir)  was  turned 
into  the  new  connecting  conduit. 

In  making  the  excavations  for  this  conduit,  more  rock  was  encountered  than 
vfR8  estimated  for;  nearly  its  entire  length  w€is  built  on  rock  foundations,  but 
the  most  expensive  and  difficult  portion  of  the  work  was  Dalecarlia  tunnel,  a 
large  part  of  which  is  constructed  through  soflt  and  loose  rock  that  is  not  self- 
sustaining.  This  part  of  the  tunnel,  as  it  progressed,  was  carefully  shored  with 
heavy  timbers  and  every  precaution  used  to  protect  the  lives  of  the  miners  and 
to  prevent  the  roof  and  sides  from  caving,  yet  extensive  slides  took  place  and 
several  accidents  happened  to  the  workmen,  though  only  one  life  was  lost.  Over 
one  hundred  feet  of  the  south  heading  caved  in  and  became  an  open  cutting. 

The  cost  of  the  connecting  conduit  lias  consequently  exceeded  the  appropri- 
ation made  by  Congress  in  July,  1866,  and  there  is  a  balance  due  the  contract- 
ors, Messrs.  Shcrrill  and  Bangs.  . 

Three  hundred  feet  of  the  tunnel  will  have  to  be  arched,  and  the  water  slopes 
of  the  embankment  will  have  to  be  lined  with  ripraps  to  protect  them  from  the 
waves  of  the  receiving  reservoir. 

THE  RECEIVING  RESERVOIR. 

On  August  8th,  when  the  Potomac  water  was  turned  into  the  connecting  con- 
duit, this  reservoir  was  shut  off  from  the  conduit  and  has  not  been  used  since. 
The  water  in  it,  which  had  become  very  impure,  was  emptied  out ;  it  was  refilled 
again  and  now  contains  about  four  days'  supply,  which  can  be  used  in  the  event 
of  an  accident  happening  to  the  conduit  above. 

This  reservoir  could  be  improved  and  made  very  useful  for  storage  and  set- 
tling of  water,  by  deepening  the  shallow  parts  and  lining  the  slopes  with  rip- 
raps. Eventually  this  improvement  will  be  found  necessary.  The  lands  in 
connection  with  this  reservoir  might  be  improved  and  beautified,  and  made  into 
a  park  which  would  be  easy  of  access  and  a  desirable  place  of  resort. 

DISTRIBUTING  RESERVOIR. 

Work  on  the  distributing  reservoir  was  suspended  in  June,  1864.  Since  then 
it  has  been  used  for  storage  and  settling  purposes.  On  the  completion  of  the 
connecting  conduit,  the  Potomac  water  was  introduced  directly  into  this  reser- 
voir. Owing  to  its  unfinished  condition  it  is  necessary  to  keep  the  water  at  a 
low  elevation.    When  it  is  finished  the  water  can  be  raised  several  feet  higher, 
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which  will  give  a  greater  pressure  in  the  pipes  and  a  largely  increased  supply  of 
water  to  Capitol  Hill,  and  other  high  points  in  the  cities. 

This  reservoir  has  heen  in  use  for  over  three  years  and  no  repairs  have  been 
made  on  any  part  of  it.  The  estimate  for  completing  it  is,  consequently,  con- 
siderably increased,  and  the  longer  it  is  used  in  its  present  state  the  greater 
must  be  the  final  cost  of  completing  it. 

In  the  estimate  I  have  included  the  cost  of  laying  an  iron  main  firom  the  dis- 
tributing  reservoir  pipe  vault  to  Foundry  branch  pipe  vault,  to  be  used  either 
for  a  supply  or  drain  pipe.  If,  from  any  cause,  it  oecomes  necessary  to  empty 
this  reservoir,  it  can  be  done  only  by  shutting  off  one  of  the  mains  and  using  it 
for  a  drain  pipe.  The  necessity  of  having  separate  drainage  and  supply  pipes 
is  sufficiently  obvious.  The  several  gate-houses  in  connection  with  this  reser- 
voir are  in  an  incomplete  condition,  and  during  the  cold  weather  of  last  winter 
were  a  constant  source  of  expense  and  anxiety,  and  a  watchman  had  to  be 
employed,  day  and  night,  to  keep  the  water  in  them  from  freezing  over. 

HIGH  SERVICE  BBSBRVOIR  AT  GEORUBTOWN. 

The  high  service  reservoir  is  also  unfinished,  but  has  been  in  constant  use 
since  June,  1865.  Its  present  appearance  is  very  unsightly;  either  it  should 
be  finished  according  to  the  original  design,  or  the  dome  should  be  cut  down  to 
the  level  of  the  gravel  walk  and  protected  by  an  ornamental  iron  railing. 

WATER-PRESSURE  ENQIiNB. 

The  Worthington  water-pressure  engine  is  located  in  the  west  abutment  of 
bridge  No.  6.  It  has  supplied  the  high  service  with  water  for  nearly  eight 
years.  It  was  first  put  in  operation  in  November,  1859,  and  worked  till  October 
20,  1862,  when  it  was  stopped  for  repairs.  The  pistons  were  taken  out  and 
sent  to  New  York,  where  new  cylinders  were  cast  and  fitted  to  them,  and  the 
engine  was  put  in  motion  November  11, 1862.  It  was  stopped  again  for  repairs 
in  August,  1863,  and  the  valves,  which  had  become  worn,  were  taken  out  and 
planed.  Since  then  it  has  been  stopped  but  a  few  hours  at  a  time  for  slight 
repairs  until  the  16th  of  last  month,  when  it  was  taken  apart  and  fitted  with 
new  pistons  and  completely  cleaned  and  repaired.  This  occupied  seven  days, 
and  the  heights  were  supplied  with  water  by  the  Georgetown  steam  fire-engine, 
which  was  loaned  by  the  city  government  for  that  purpose.  The  water-pressure 
engine  is  now  as  good  as  new,  and  is  again  in  constant  operation. 

IRON   BRIDGES. 

Bridge  No.  5  over  College  pond  is  in  good  condition. 

Bridge  No.  6  over  Rock  creek  is  now  being  repaired.  The  forty-eight  inch 
tubes  have  been  thoroughly  scraped  and  painted ,-  the  ornamental  wreaths  which 
encircle  the  joints  of  the  tubes  had  become  loose,  and  many  of  them  dropped  off; 
several  fell  into  Rock  creek  and  cannot  be  found ;  the  others,  and  those  which 
were  loose  and  liable  to  fall,  have  been  replaced  and  securely  bolted  to  the  tubes. 
The  sidewalks  are  nearly  worn  out,  and  the  roadway  requires  a  new  floor  to 
bring  it  even  with  the  rails  of  the  Washington  and  Greorgetown  railway. 

GOVERNMENT  MAINS. 

The  government  mains  are  all  in  good  condition.  The  twelve-inch  main  io 
Pennsylvania  avenue  between  Sixth  and  Eighth  streets  east  was  lowered  three 
feet  during  the  past  summer,  in  order  to  conform  to  the  grade  of  the  avenue : 
and  a  twelve-inch  stop  valve  was  placed  in  the  main  near  Sixth  street  east.  In 
North  B  street  a  twenty-inch  main  is  now  being  laid,  and  will  be  connected  hj  a 
twelve-inch  main  with  the  pipes  in  the  Capitol.  This  will  increase  the  supply 
of  water  to  the  Capitol,  but  it  will  not  be  abundant  until  the  distributing  re8e^ 
voir  is  completed,  and  the  water  raised  to  a  higher  elevation. 
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LANDS. 

Tlie  United  States  occupy  for  aqueduct  purposes  the  foUowiug  described 
parcels  of  land : 

At  bridge  6,  Georgetown,  the  lot  on  which  are  located  the  pipe  yard,  work 
ebop,  and  office. 

At  the  high  service  reservoir,  a  lot  fronting  on  High  street,  and  partly  cov- 
ered by  the  reservoir  embankment. 

In  Montgomery  county,  the  roadway  across  the  farm  of  William  Brooke,  and 
near  Great  Falls  the  roadway  across  the  farms  of  Jackson,  Collins,  and  Anderson. 

At  Great  Falls  (>yqs  ^^^^^  ^^  ^^  estate  of  the  late  Hall  Neilson. 

!Each  of  the  above  described  pieces  will  always  be  required  for  aqueduct  use, 
and  as  the  United  States  do  not  own  them,  I  respectfully  recommend  that  they 
be  purchased. 

FINANCIAL   8TATBMKNT. 

At  the  date  of  the  last  annual  report  the  balance  in  the  treasury 

applicable  to  this  work  was $117,198  04 

Appropriated  by  Congress  December  20, 1866 12,000  00 

Appropriated  by  Congress  March  2,  1867 20,000  00 

Total 149,198  04 

The  expenditures  to  date  are  as  follows : 

For  construction  of  connecting  conduit $69,248  86 

For  construction  of  Potomac  dam 33,057  90 

For  engineering,  superintendence,  and  repairs 21,208  14 

For  office  rent 187  50 

For  gas  and  fuel 188  85 

For  stationery 96  25 

For  rent  of  land 215  51 

For  printing  and  advertising 128  25 

For  internal  revenue 204  97 

For  paving  approaches  to  bridge  No.  6 817  25 

For  repairs  to  water-pressure  engine 300  00 

Balance  in  treasury  October  1,  1867 23,544  56 

Total 149,198  04 

Summary  of  appropriations  made  by  Congress  for  the  Washington  aqueduct : 

For  April  30,  1852 $5,000  00 

For  March  3,  1853 100,000  00 

For  March  3,  1855 250,000  00 

For  August  18,  1856 250,000  00 

For  March  3,  1857 1,000,000  00 

For  June  12, 1858 800,000  00 

For  June  25, 1860 500,000  00 

For  July  4,  1864 150,000  00 

For  July  28,  1866 ! 142,584  00 

For  December  20,  1866 12,000  00 

For  March  2,  1867 20,000  00 


Total 3,229'584  00 
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lands  as  far  south  on  both  sides  of  the  lake  as  the  shore  line  coald  be  sunreTed 
daring  the  season ;  also  to  execute  the  off-shore  hydrography  of  the  northern 
portion  of  the  lake.  •  *  •  •  •  •  • 

The  method  of  checking  the  work  by  fixing  the  latitudes  of  points^  and  the 
azimuths  of  the  lines  connecting  them,  was  adopted  as  the  best  that  was  att^- 
able  under  the  circumstances. 

There  being  no  points  of  sufficient  elevation  on  the  shore  to  command  the 
distance  across  the  lake,  (which  at  the  narrowest  part  is  about  sixty  miles,)  and 
the  comparatively  flat  country  and  dense  forests  rendering  a  triangnlation  in- 
land extremely  difficult,  if  not  impossible,  and  the  direction  of  the  shore  lines 
being  nearly  north  and  south,  the  difference  of  latitude  between  points  with  the 
azimuth  of  the  line  connecting  them  gives  a  closer  approximation  to  the  distance 
than  could  otherwise  be  obtained.  •  •  •  •  • 

The  off-shore  hydrography  was  continued  in  the  usual  manner,  south  of  pre- 
vious work,  for  an  average  width  of  ten  miles ;  on  the  east  shore,  from  a  point 
abreast  of  Point  Aux  Bees  Scies  (Old  Point  Betsey,  as  known  by  sailors) 
light-house,  to  Little  Point  an  Sable,  a  distance  of  78  miles ;  and  on  the  weat 
shore  from  near  Bailey's  harbor  to  Deansville,  a  distance  of  48  miles. 

This  party  returned  to  Detroit  on  the  first  of  November,  having  accomplished 
the  following  details  of  work,  viz: 

Number  of  secondary  triangnlation  stations IS 

Number  of  sextant  angles 3S0 

Number  of  theodolite  pointings 1, 669 

Number  of  theodolite  readings 2, 72S 

Number  of  lines  of  soundings  run  with  steamer Ill 

Number  of  miles  of  soundings  run  with  steamer 1, 203 

Number  of  square  miles  of  off-shore  hydrography 1, 008 

Number  of  miles  of  shore  line  run  in  connecting  stations,  &;c.,  with  shore 

work ^ 

Number  of  readings  of  levelling  rod 72 

Number  of  casts  of  lead  from  steamer 1, 070 

Number  of  miles  run  by  steamer  on  general  duty 4, 728 

Five  lines,  separated  from  each  other  about  nine  miles,  were  sounded  across 
the  lake.     The  greatest  depth  of  water  found  was  141  fathoms. 

During  the  winter  this  work  was  plotted  upon  a  scale  of  one  sixty-thousandth, 
covering  three  sheets  of  Antiquarian  paper,  with  an  area  of  1,206  square  iucbes 
of  hydrography,  and  one  sheet  on  a  scale  of  one  two-hundred -thousandth, 
covering  an  area  of  473  square  inches  of  hydrography. 

Assistant  Henry  Gillman  with  his  party  sailed  May  25,  and  was  landed  at 
White  Fish  bay,  on  the  west  side  of  Lake  Michigan. 

He  was  instructed  to  take  up  the  survey  on  that  side  of  the  lake  at  the  moei 
southern  point  reached  by  previous  surveys,  which  was  near  Bailey's  harbor, 
and  continue  the  work,  embracing  the  coast  line  with  the  adjacent  hydrograpbj 
and  topography,  as  far  south  as  possible. 

At  the  close  of  the  season  the  survey  of  this  coast  had  been  completed  to  ft 
point  about  two  miles  south  of  Two  rivers. 

The  amount  of  work  accomplished  by  this  party  was  as  follows : 

Number  of  secondary  triangnlation  stations  built 10 

Number  of  sounding  stations  built • 134 

Number  of  buoys  placed  and  located loo 

Number  of  sextant  angles 6$ 

Number  of  theodolite  pointings • 4, 131 

Number  of  theodolite  readings 6, 177 

Number  of  compass  readings  for  magnetic  declination 659 

Number  of  lines  sounded  with  small  boats 1,0S0 
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APPENDIX  U. 

Annual  report  on  the  survey  of  the  north  and  northwest  lakes  for  the  year  end- 
ing June  30,  1867,  Brevet  Brigadier  General  W.  F.  Raynolds^  lieutenant 
colonel  of  engineers,  superintendent. 

Office  U.  S.  Lake  Survey, 

Detroit,  October  8,  1867. 

Sib  :  At  the  commencement  of  the  year  ending  the  30th  of  June  last  the 
lake  sarvey  parties  in  the  field  were  prosecuting  their  several  duties  in  the 
localities  specified  in  my  last  annual  report,  as  follows : 

One  steamer  and  two  shore  parties  in  Lake  Michigan ;  two  steamers  and 
three  shore  parties  in  Lake  Superior.  Astronomical  party  divided  into  three 
sections,  working  in  hoth  Lake  Superior  and  Lake  Michigan. 

The  duties  of  these  several  parties  will  he  reported  upon  separately. 

LAKE    MICHIGAN. 

The  surveys  of  former  years  in  this  important  lake  had  heen  prosecuted  with 
special  reference  to  producing  charts  of  localities,  of  which  the  following  had 
been  published : 

The  Straits  of  Mackinac,  the  Beaver  Island  group,  the  Fox  and  Manitou  Island 
group,  including  Grand  and  Little  Traverse  bays.  And  the  survey  of  Green 
bay  had  been  finished,  and  charts  of  the  same  were  in  preparation,  when  it  was 
decided  to  bring  out  a  connected  chart  of  the  whole  of  the  north  end  of  the 
lake  on  a  small  scale,  which,  in  connection  with  the  published  chart  of  Lake 
Huron,  would  cover  a  continuous  district  from  the  head  of  the  St.  Clair  river, 
through  the  straits  of  Mackinac,  and  southward  in  Lake  Michigan,  past  all  the 
islands  and  known  prominent  dangers. 

This  decision  rendered  it  necessary  to  extend  the  survey  of  both  shores  of 
the  lake  to  the  southward,  including  the  off-shore  hydrography  in  connection 
therewith  ;  to  carry  soundings  across  the  lake,  and,  as  a  triangulation  was  im- 
possible, to  connect  the  shore  line  by  long  azimuth  lines  and  astron<;mical  ob- 
servations. 

These  important  duties  were  divided  as  follows : 

The  astronomical  party  under  charge  of  First  Lieutenant  M.  R.  Brown,  corps 
of  engineers,  with  divisions  under  assistants  0.  B.  Whedler  and  S.  W.  Robinson. 

A  hydrographical  and  primary  triangulation  party  under  Assistant  O.  N. 
Chaffee,  on  board  the  lake  survey  steamer  Ada. 

A  topographical  and  hydrographical  party  on  the  east  shore  of  the  lake  under 
Assistant  A.  F.  Chaffee. 

A  topographical  and  hydrographical  party  on  the  west  shore  of  the  lake, 
under  charge  of  Assistant  Henry  Gillman. 

.  The  astronomical  party  was  first  sent  into  Lake  Superior,  and  was  not  trans- 
fen-ed  to  Lake  Michigan  until  the  27th  of  September.  The  instructions  given 
were  to  occupy  prominent  points  on  both  shores  of  the  lake,  south  of  the  limits 
of  triangulation  as  far  as  the  shore  line  could  be  surveyed,  determining  carefully 
the  latitude  of  as  many  prominent  headlands  as  possible. 

Sight  points  were  occupied,  two  of  which  were  on  the  east  and  six  on  the 
west  shore. 

Before  these  observations  were  computed  Lieutenant  Brown  was  relieved  from 
duty  on  the  lake  survey,  and  First  Lieutenant  James  F.  Gregory  was  placed  in 
charge  of  this  work,  the  details  of  which  will  be  found  in  Lieutenant  Gregory's 
report,  herewith  attached,  marked  A. 

Assistant  0.  N.  Chaffee  was  instructed  to  continue  the  triangulation  as  far 
south  as  practicable ;  then  to  determine  carefully  the  azimuths  between  head- 
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lands  as  far  south  on  both  sides  of  the  lake  as  the  shore  line  could  be  surrejed 
during  the  season ;  also  to  execute  the  off-shore  hydrography  of  the  northern 
portion  of  the  lake.  •  *  •  •  •  •  • 

The  method  of  checking  the  work  by  fixing  the  latitudes  of  points,  and  the 
azimuths  of  the  lines  connecting  them,  was  adopted  as  the  best  that  was  attain- 
able under  the  circumstances. 

There  being  no  points  of  sufficient  elevation  on  the  shore  to  command  the 
distance  across  the  lake,  (which  at  the  narrowest  part  is  about  six^  miles,)  aod 
the  comparatively  flat  country  and  dense  forests  rendering  a  triangnlation  in- 
land extremely  difficult,  if  not  impossible,  and  the  direction  of  the  shore  lines 
being  nearly  north  and  south,  the  diflerence  of  latitude  between  points  with  the 
azimuth  of  the  line  connecting  them  gives  a  closer  approximation  to  the  distance 
than  could  otherwise  be  obtained.  •  •  •  •  • 

The  off-shore  hydrography  was  continued  in  the  usual  manner^  south  of  pre- 
vious work,  for  an  average  width  of  ten  miles ;  on  the  east  shore,  from  a  poiDt 
abreast  of  Point  Aux  Bees  Scies  (Old  Point  Betsey,  as  known  by  sailors) 
light-house,  to  Little  Point  an  Sable,  a  distance  of  78  miles ;  and  on  the  west 
shore  from  near  Bailey's  harbor  to  Deansville,  a  distance  of  48  miles. 

This  party  returned  to  Detroit  on  the  first  of  November,  having  accomplished 
the  following  details  of  work,  viz: 

Number  of  secondary  triangnlation  stations IS 

Number  of  sextant  angles 3S0 

Number  of  theodolite  pointings • 1, 669 

Number  of  theodolite  readings 2,  72S 

Number  of  lines  of  soundings  run  with  steamer Ill 

Number  of  miles  of  soundings  run  with  steamer 1, 203 

Number  of  square  miles  of  off-shore  hydrography 1,  OOS 

Number  of  miles  of  shore  line  run  in  connecting  stations,  &c.»  with  shore 

work 2J 

Number  of  readings  of  levelling  rod 72 

Number  of  casts  of  lead  from  steamer 1, 070 

Number  of  miles  run  by  steamer  on  general  duty 4, 729 

Five  lines,  separated  from  each  other  about  nine  miles,  were  sounded  acrose 
the  lake.     The  greatest  depth  of  water  found  was  141  fathoms. 

During  the  winter  this  work  was  plotted  upon  a  scale  of  one  sixty-thousandth, 
covering  three  sheets  of  Antiquarian  paper,  with  an  area  of  1,206  square  inches 
of  hydrography,  and  one  sheet  on  a  scale  of  one  two-hundred-thousandth, 
covering  an  area  of  473  square  inches  of  hydrography. 

Assistant  Henry  Gillman  with  his  party  sailed  May  25,  and  was  landed  tt 
White  Fish  bay,  on  the  west  side  of  Lake  Michigan. 

He  was  instructed  to  take  up  the  survey  on  that  side  of  the  lake  at  the  most 
southern  point  reached  by  previous  surveys,  which  was  near  Bailey's  harbor, 
and  continue  the  work,  embracing  the  coast  line  with  the  adjacent  hydrography 
and  topography,  as  far  south  as  possible. 

At  the  close  of  the  season  the  survey  of  this  coast  had  been  completed  to  a 
point  about  two  miles  south  of  Two  rivers. 

The  amount  of  work  accomplished  by  this  party  was  as  follows : 

Number  of  secondary  triangnlation  stations  built 10 

Number  of  sounding  stations  built 134 

Number  of  buoys  placed  and  located 155 

Number  of  sextant  angles ^^ 

Number  of  theodolite  pointings * 4, 131 

Number  of  theodolite  readings 6, 177 

Number  of  compass  readings  for  magnetic  declination 659 

Number  of  lines  sounded  with  small  boats If  OdO 
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Number  of  mUes  soniided  with  small  boats 1,  050 

Number  of  casts  of  lead  from  small  boats 47,  645 

Number  of  square  miles  of  hydrography,  in  shore 65 

Number  of  square  miles  of  topography 58 

Number  of  miles  run  with  stadia  for  topography 66^ 

Number  of  shore  lines  ran 73^ 

Number  of  observations  on  Polaris  for  determining  meridian 8 

During  the  winter  the  above  was  plotted  on  a  scale  of  one  sixteen-thousandth, 
requiring  five  antiquarian  sheets  and  covering  759  square  inches  of  topography 
and  944  square  inches  of  hydrography. 

Assistant  A.  F.  Chaffee  sailed  with  his  party  on  the  19th  of  May  for  Frank- 
fort, on  the  east  side  of  Lake  Michigan,  with  orders  to  commence  work  at  Point 
Aux  Bees  Scies,  where  previous  surveys  ended,  and  work  to  the  southward,  if 
possible,  as  far  as  Little  Toint  an  Sable. 

Assistant  Chaffee  returned  to  Detroit  on  the  5th  of  November,  having  finished 
the  duty  assigned  him. 

The  following  are  the  details  of  the  work  accomplished  by  this  party  : 

Number  of  primary  triangulation  stations  built 1 

Number  of  sounding  stations  built 222 

Number  of  buoys  placed  and  located 164 

Number  of  theodolite  pointings 4, 822 

Number  of  theodolite  readings 4,  818 

Number  of  compass  bearings  for  magnetic  declinations 43 

Number  of  lines  sounded  with  small  boats 1,  310 

Number  of  miles  sounded  with  small  boats 959 

Number  of  casts  of  the  lead  from  small  boats 47,  428 

Number  of  square  miles  of  hydrography,  in-shore 65 

Number  miles  run  with  stadia  for  topography 71 

Number  of  miles  of  shore  line  run 99 

Number  of  level  of  sights  taken 56 

The  above  was  plotted  on  a  scale  of  one  six  teen- thousandth,  and  covered  seven 
sheets  of  antiquarian  paper,  including  941  square  inches  of  hydrography  and 
375  square  inches  of  topography. 

The  following  is  the  total  amount  of  work  executed  in  Lake  Michigan  during 
tbe  season  of  1866 : 

Number  of  primary  triangulation  stations  built 1 

Number  of  secondary  triangulation  stations  built 28 

Number  of  sounding  stations  built    • 356 

Number  of  buoys  placed  out  and  located 319 

Number  of  sextant  angles  , 448 

Number  of  theodolite  pointings * 10,  622 

Number  of  theodolite  readings 13,  723 

Number  of  compass  readings  for  magnetic  declination 702 

Number  of  lines  sounded  with  steamer Ill 

Number  of  lines  sounded  with  small  boats 2,  300 

Number  of  miles  sounded  with  steamer 1,  203 

Number  of  miles  sounded  with  small  boats 1,  925 

Number  of  casts  of  lead  iromsmall  boats 95,  073 

Number*  of  casts  of  lead  from  steamer 1,  070 

Number  of  square  miles  of  hydrography  off-shore 1,  008 

Number  of  square  miles  of  hydrography  in-shore 130 

Number  of  square  miles  of  topography 137j 

Number  of  miles  of  shore-line  run 175 

Number  of  level  sights  taken 128 

Number  of  observations  on  Polaris  for  determining  meridian  ...•••.•••  8 
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Number  of  miles  run  by  steamer  on  general  duty  4, 72S 

Number  of  astronomical  stations  occupied 8 

Number  of  pairs  of  stars  observed  for  latitude 1, 131 

The  triangulation  in  Lake  Michigan  is  shown  in  the  accompanying  sketchi 
marked  B. 

LAKK.  SUPERIOR. 

The  objects  aimed  at  in  Lake  Superior  were  : 

1.  To  effect  a  junction  between  the  local  surveys  of  previous  years,  and  pro- 
cure a  continuous  survey  from  west  of  Ontonagon,  around  Keweenaw  Point,  to 
Chocolate  river. 

2.  The  completion  of  the  hydrographical  survey  of  Keweenaw  bay. 

3.  The  preparation  and  measurement  of  a  base  line  for  triangulation. 

4.  The  reconnoissance  for  the  primary  triangulation  of  the  east  end  of  the  lake. 

5.  To  read  as  many  of  the  angles  of  the  larger  triangles  as  was  practicable 
with  the  instruments  that  were  available. 

6.  To  determine  the  latitude  and  longitude  of  the  principal  points  of  trian- 
gulation. 

To  attain  those  ends  the  following  parties  were  sent  into  the  field  : 

First  Lieutenant  M.  R.  Brown,  corps  of  engineers,  was  placed  in  charge  of 
the  astronomical  and  primary  triangulation  party,  with  instructions  to  divide  it 
into  three  sections,  placing  two  of  them  under  charge  of  Assistants  O.  B.  Wheeler 
and  S.  W.  Robinson,  and  to  station  the  different  sections  at  the  vertices  of  the 
larger  triangles,  and  to  observe  for  latitude,  using  the  differential  zenith  telescope, 
and  for  differences  of  longitude,  using  the  method  of  instantaneous  signals,  to  be 
made  at  suitable  points,  and  also  to  read  the  angles  at  the  points  occupied  with 
the  instruments  furnished  him. 

In  the  latter  part  of  September  Assistant  Robinson  was  relieved,  at  his  own 
request,  to  enable  him  to  accept  the  position  of  assistant  professor  of  engineering 
in  the  University  of  Michigan,  and  Assistant  G.  Y.  Wisner  was  assigned  to 
his  duties. 

First  Lieutenant  James  F.  Gregory  reported  for  duty  after  all  the  parties  had 
left  for  the  field.  He  was  assigned  temporarily  to  assist  Lieutenant  Brown. 
Subsequently  he  was  placed  in  charge  of  the  steamer  Search,  and  in  April  last, 
Lieutenant  Brown  being  relieved  from  the  lake  survey  by  order  from  the  de- 
partment, Lieutenant  Gregory  was  placed  in  charge  of  the  astronomical  com- 
putations then  being  made.  His  report  of  the  entire  operations  of  the  partj 
will  be  found  herewith,  marked  A. 

Assistant  D.  F.  Henry  was  assigned  to  the  charge  of  the  party  on  board  the 
steamer  Search,  and  was  directed  to  resume  the  reconnoissance  for  points  of 
primary  triangulation ;  to  build  stations ;  to  sound  lines  across  the  lake ;  to  make 
surveys  of  distant  shoals ;  and  to  aid  the  astronomical  party  by  landing  them  at 
the  points  to  be  occupied,  keeping  them  supplied  with  provisions,  &c. 

He  left  this  city  with  his  party  on  the  23d  of  May,  and  continued  on  the  work 
assigned  him  until  August  31,  when  he  was  transferred  to  the  base  line  at  Port- 
age entry,  in  order  to  commence  its  measurement,  turning  over  the  steamer 
Search  to  Lieutenant  Qregory. 

The  following  are  th'e  details  of  the  work  accomplished  by  this. party: 

Number  of  primary  triangulation  stations  built ...':.  ^ 

Number  of  base  line  transit  stations  built ^ 

Number  of  water  stations  built ^ 

Number  of  sounding  stations ^^ 

Number  of  buoys  placed  and  located ,. ^* 

Number  of  sextant  angles ^^J 

Number  of  theodolite  pointings ^" 
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Number  of  theodolite  readings 296 

Number  of  compass  readings  for  magnetic  declination 3 

Number  of  lines  sounded  with  steamer 33 

Number  of  lines  sounded  with  small  boats 124 

Number  of  miles  sounded  with  steamer 785 

Number  of  miles  sounded  with  small  boats 43 

Number  of  casts  of  lead  made  from  steamer 194 

Number  of  casts  of  lead  made  from  small  boats 1,484 

Number  of  square  miles  of  hydrography  in-shore 3 

Number  of  miles  of  shore  line  chained  and  sketched 2.} 

Number  of  barometer  readings 113 

Number  of  heights  measured  by  barometer 13 

Number  of  miles  run  by  steamer  on  general  duty  4,839 

Assistant  Henry's  report  of  his  season's  work  will  be  found  herewith,  marked  B. 

Assistant  A.  G.  Lamson  was  assigned  to  the  charge  of  the  party  on  board  the 
steamer  Surveyor,  and  left  this  city  on  the  22d  of  May. 

The  instructions  given  were  to  buHd  stations  for  primary  triangulation  at 
points  selected  the  season  before;  to  cut  out  lines  of  sight;  and  to  make  a 
hydrographical  survey  of  Keweenaw  bay,  and  to  the  eastward  along  the  south 
shore  of  Lake  Superior,  as  far  as  possible. 

The  Surveyor  returned  to  Detroit  on  the  23d  of  October,  having  accomplished 
the  following  work,  viz : 

Number  of  primary  triangulation  stations  built 8 

Number  of  sounding  stations  built 8 

Number  of  sextant  angles  measured 60 

Number  of  theodolite  pointings 2,794 

Number  of  theodolite  readings 5,585 

Number  of  lines  sounded  with  steamer 117 

Number  of  miles  sounded  with  steamer 1»178J 

Number  of  casts  of  lead  from  steamer 1,232 

dumber  of  square  miles  of  hydrography  off-shore 1,051^ 

Number  of  miles  run  with  stadia  tor  topography 1 

Number  of  miles  of  line  of  sight  opened 3 

Number  of  miles  run  by  steamer  on  general  duty. . 2,490^ 

Completing  the  ofiP-shore  hydrography  from  Keweenaw  Point  to  Laughing 
White  Fish  Point,  twenty  miles  to  the  eastward  of  Marquette,  a  distance  of 
about  150  miles. 

The  above  work  was  plotted  during  the  winter  on  a  scale  of  one  one-hundred- 
and-seventy-thousandth,  and  embraced  147  square  inches  of  hydrography. 

Assistant  J.  R.  Mayer  was  placed  in  charge  of  a  party  to  survey  the  shore- 
line and  adjacent  hydrography  and  topography,  commencing  at  Keweenaw  bay 
and  working  to  the  eastward  until  he  joined  tne  party  of  Assistant  Albert  Molitor, 
who  was  assigned  to  a  similar  duty  beginning  at  Marquette  and  working  to  the 
westward. 

The  field  assigned  to  this  party  comprised  a  portion  of  the  east  side  of  Ke- 
weenaw bay,  and  the  important  indentation  of  Huron  bay  extending  inland  about 
twelve  miles,  and  affording  one  of  the  most  perfectly  sheltered  harbors  on  the 
entire  lakes,  the  whole  of  which  was  minutely  surveyed  ;  also,  the  Huron  islands, 
which  lie  in  the  track  of  vessels  plying  between  Marquette  and  Portage  entry. 

Assistant  Mayer  left  this  city  with  his  party  on  the  23d  of  May,  and  returned 
in  the  latter  part  of  October,  having  performed  the  following  amount  of  work  : 

Number  of  secondary  triangulation  stations  built 32 

Number  of  sounding  stations  built - 105 

Number  of  buoys  placed  and  located 133 

Number  of  lines  sounded  with  small  boats 1,0)1^9 
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Number  of  miles  sounded  with  small  boats 763 

Number  of  casts  of  the  lead  with  small  boats 28,864 

Number  of  square  miles  of  hydrography  in-shore 53 

Number  of  theodolite  pointings •  3,678 

Number  of  theodolite  readings 4,224 

Number  of  secondary  base  lines  measured 2 

Number  of  meridian  line  observed 1 

Number  of  miles  of  shore-line  run  with  stadia 58 

Number  of  miles  run  with  stadia  for  topography 2C| 

Number  of  square  miles  of  topography  sketched 25 

The  above  was  plotted  on  a  scale  of  one  sixteen-thousandth,  on  two  sheets  of 
antiquarian  paper,  and  embraced  584  square  inches  of  minute  hydrography  and 
635  square  inches  of  minute  topography. 

Assistant  Albert  Molitor,  in  charge  of  a  similar  party,  lef^  Detroit  at  the  same 
time  as  Assistant  Mayer,  with  instructions  to  commence  his  work  at  Marqaette 
and  continue  to  the  westward  until  he  met  Assistant  Mayer,  which  he  did  on  the 
18th  of  August,  at  Huron  river,  when  his  party  was  transferred  to  the  base  liiie 
at  Portage  entry,  to  assist  in  its  measurement 

The  field  surveyed  by  Assistant  Molitor  included  Granite  island,  a  small  but 
dangerous  island  lying  in  the  track  of  commerce,  and  about  five  and  three>qaarter 
miles  from  the  mainland,  also  several  islands  Iving  near  the  shore,  which,  with 
the  indentation  of  the  main  land,  afford  reasonably  good  anchorage  for  vesseb  io 
almost  any  storms,  all  of  which  were  carefully  surveyed,  and  will  be  fiilly  shorn 
on  the  charts  to  be  prepared. 

A  reef  was  also  discovered  by  this  party  between  Partridge  island  and  the 
main  shore,  one  rock  lying  but  two  feet  beneath  the  surface  of  the  water. 

During  the  latter  part  of  the  season,  after  his  party  had  been  sent  to  the  ba^e 
line.  Assistant  Molitor  was  detailed  to  make  a  survey  of  the  mouth  of  the  An 
Sable  river.  Lake  Huron,  for  harbor  purposes,  which  he  accomplished,  and  k- 
turned  to  Detroit  on  the  17th  of  September. 

The  following  are  the  details  of  the  work  performed  by  this  party  daring  the 
season,  viz : 

Number  of  sounding  stations  built 252 

Number  of  buoys  placed  out  and  located 160 

Number  of  lines  of  soundings  made  with  small  boats 1, 138 

Number  of  miles  of  soundings  made  with  small  boats 924 

Number  of  casts  of  the  lead  made  with  small  boats 34, 786 

Number  of  theodolite  pointings 6, 467 

Number  of  theodolite  readings 8, 650 

Number  of  sexant  angles 269 

Number  of  secondary  base  lines ^ 

Number  of  miles  of  shore-line  surveyed *. 64 

Number  of  observations  for  true  meridian 3 

Number  of  compass  readings  for  magnetic  declination 24 

Number  of  square  miles  of  hydrography  in-shore 33f 

Number  of  square  miles  of  topograpny 25| 

Number  of  vertical  angles  for  topography o3S 

The  above  work  was  plotted  on  a  scale  of  one  sixteen-thousandth,  covering 
four  sheetA  oi  antiquarian  paper,  embracing  534i  squaile  inches  of  hydrography 
and  790^  square  inches  of  tojpography ;  and  in  addition  a  map  of  Granite  island, 
Lake  Superior,  on  a  scale  of  one  five-hundredth,  embracing  99^  sqoace  laches 
of  topography. 

The  Au  Sable  survey  was  accomplished  with  the  following  details : 

Number  of  sounding  stations  built • • • ^^ 

Number  of  theodolite  pointings. .  • . . .  • , 217 

Number  of  theodolite  readings  •••  • -... 225 
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Number  of  bnoys  placed  oat  and  located 7 

Number  of  lines  Bounded  with  email  boat 123 

Number  of  casts  of  lead  with  small  boat 2,  303 

which  was  plotted  on  a  scale  of  one  twentj-four-hundredth,  covering  a  sheet  of 
antionarian  paper,  and  embracing  sixty  square  inches  of  topography,  and  one 
hanared  and  four  square  inches  of  hydrography. 

SURVBY  OF   THE   HARBOR   AT  SUPERIOR  CITV. 

In  accordance  with  letter  from  the  department  dated  July  23,  1866,  directing 
that  a  survey  of  the  above-named  point  be  made  for  the  purpose  of  making  an 
estimate  for  the  improvement  of  tne  harbor,  Assistant  £.  S.  Wheeler  was  de- 
tailed from  Assistant  Henry's  party  for  the  duty  on'  the  10th  of  September* 
He  accomplished  the  survey  in  eight  days.  The  following  are  the  details  of  the 
work  : 

Number  of  buoys  placed  out  and  located 23 

Number  of  theodolite  pointings 309 

Number  of  theodolite  readings 309 

Number  of  miles  of  shore-line  chained  and  sketched 2 

Number  of  square  miles  of  hydrography  in-shore ^ 

Number  of  lines  of  soundings  with  small  boats 193 

Number  of  miles  of  soundings  with  small  boats 43 

Number  of  casts  of  the  lead 3, 176 

The  above  was  plotted  on  a  scale  of  one  five-thousandth,  and  embraced  six 
and  one-half  square  inches  of  topography,  and  fifty-seven  and  one-half  square 
inches  of  hvdrography. 

The  total  amount  of  work  accomplished  in  Lake  Superior  during  the  season 
of  1866  is  as  follows  : 

Number  of  primary  triangulation  stations  built 11 

Number  of  secondary  triangulation  stations  built 32 

Number  of  sounding  stations  built 376 

Number  of  water  stations  built 2 

Number  of  base  line  transit  stations  built 4 

Number  of  buoys  placed  and  located 348 

Number  of  sextant  angles 630 

Number  of  theodolite  pointings 13,  544 

Number  of  theodolite  readings 19,  064 

Number  of  compass  bearings  for  magnetic  declination 3 

Number  of  lines  sounded  with  steamer 150 

Number  of  lines  sounded  with  small  boats 2,  484 

Number  of  miles  sounded  with  steamer 1, 963} 

Number  of  miles  sounded  with  small  boats 1,  773 

Number  of  casts  of  the  lead  from  steamer 1,  426 

Number  of  casts  of  the  lead  from  small  boats 68, 310 

Number  of  square  miles  of  hydrography  ofF-shore 1, 051} 

Number  of  square  miles  of  hydrography  in-shore 90 

Number  of  square  miles  of  topograpny 50} 

Number  of  miles  of  shore  line 126} 

Number  of  miles  run  with  stadia  for  topography 21^ 

Number  of  observations  for  true  meridian 3 

Number  of  vertical  angles  for  topography 338 

Number  of  secondaiy  base  lines 7 

Number  of  miles  of  line  of  sight  opened 3 

Number  of  barometer  readings 113 

Number  of  heights  measured  by  barometer 13 

Number  of  miles  run  by  steamer  on  general  duty • 7,329} 
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Field  operations  for  season  of  1867. 

RIVER   ST.  CLAIR   SURVEY. 

Navigation  being  open  longer  by  several  weeks,  both  at  the  beginning  and 
end  of  the  season,  in  the  St  Glair  and  Detroit  rivers  t ban  in  Lake  Superior,  I 
recommended  to  the  department  to  use  this  time  for  making  a  survey  of  these 
localities,  and  thus  connect  the  surveys  in  Lake  Erie  with  those  in  Lake  Huron. 

The  programme  for  the  season's  operations  was  approved  as  presented.  In 
order  to  carry  it  out,  the  three  steamers  belonging  to  the  lake  survey  were  at 
once  prepared  for  service  and  despatched  to  the  St.  Glair  river,  with  instructions 
to  work  in  that  locality  until  navigation  was  open  into  Lake  Superior. 

The  organization  was  as  follows :  Lieutenant  James  Mercur,  corps  of  engi* 
neers,  was  placed  in  charge  of  the  steamer  Search,  with  instructions  to  com- 
mence at  Port  Huron,  at  the  foot  of  Lake  Huron,  and  to  carry  the  survey  as 
far  as  the  town  of  St.  Glair,  from  which  point  Lieutenant  B.  D.  Greene,  corps 
of  engineers,  with  the  party  on  board  the  steamer  Surveyor,  was  to  carry  it  on 
to  meet  the  work  of  Assistant  0.  N.  Chaffee,  who,  with  the  party  on  the 
steamer  Ada,  was  instructed  to  begin  his  survey  near  the  town  of  Algonac,  at 
the  head  of  the  delta  of  the  St.  Glair  river,  and  continue  the  survey  over  the 
entire  area  covered  by  the  delta,  or  as  much  thereof  as  possible,  before  the 
opening  of  navigation  in  Lake  Superior. 

The  steamer  Search  left  Detroit  for  ber  field  of  duty  on  the  17th  of  April, 
Lieutenant  Mercur  having  as  his  assistants  Messrs.  Albert  Molitor,  Flint  and 
Towar. 

On  the  31st  of  May  the  party  returned  to  this  city,  having  completed  thedntj 
assigned  them. 

The  following  is  the  amount  of  work  accomplished  : 

Number  of  secondary  triangulation  stations  built 41 

Number  of  sounding  stations  built 130 

Number  of  theodolite  pointings 6, 387 

Number  of  theodolite  readings 7, 368 

Number  of  lines  sounded 645 

Number  of  miles  sounded 254^ 

Number  of  casts  of  the  lead  taken 10, 726 

Number  of  miles  levelled 13^ 

Number  of  miles  of  shore-line  run 3l| 

Number  of  miles  measured  with  stadia 27  4| 

Number  of  square  miles  of  topography 2b 

Number  of  vertical  angles  for  topography 1, 165 

Number  of  compass  bearings  for  magnetic  declination 11 

Number  of  observations  for  true  meridian 1 

The  steamer  Surveyor  sailed  with  the  Search  (April  17,)  Lieutenant  Greene 
having  as  his  assistants  Messrs.  Lamson,  Paul  Mayer  and  Marr. 

She  returned  to  Detroit  on  the  24th  of  May,  the  party  having  finished  the 
work  assigned  them,  the  details  of  which  were  as  follows : 

Number  of  secondary  triangulation  stations  built 71 

Number  of  sounding  stations  built 161 

Number  Qf  buoys  placed  and  located 9 

Number  of  theodolite  pointings *. 4, 681 

Number  of  theodolite  readings 4, 366 

Number  of  miles  of  shore-line  run 32 

Number  of  miles  run  with  stadia 179} 

Number  of  square  miles  of  topography 32j 

Number  of  miles  of  levellingnm , , , 16 


REPORT  OF  THE  S£CRETART  OF  WA^.         561 

Nninber  of  readings  for  levels 126 

Number  of  bench-marks  established 4 

Number  of  feel  measured  with  chain 5,  240 

Number  of  lines  sounded  with  small  boat 408 

Number  of  miles  sounded  with  small  boat 190 

Number  of  casts  of  the  lead 7,  733 

Number  of  compass  bearings  for  magnetic  declination 7 

Number  of  observations  for  true  meridian • 2 

The  steamer  Ada  left  on  the  16lh  of  April,  having  Assistant  0.  N.  Chaffee 
in  charge,  with  Messrs.  A.  F.  Chaffee,  Foote  and  Wallace  as  assistants,  and 
returned  to  this  city  on  the  24th  of  May  to  reorganise  for  the  season's  work  in 
Lake  Superior,  having  surveyed  24^  miles  of  river  course. 

The  following  are  the  details  of  work  of  Assistant  Chaffee's  party : 

Niunber  of  secondary  triangulation  stations 79 

Number  of  sounding  stations  280 

Number  of  buoys  placed  and  located 23 

Number  of  sextant  angles 75 

Number  of  theodolite  pointings 4, 627 

Number  of  compass  bearings  for  magnetic  declination 7 

Number  of  lines  sounded  with  small  boats 1,014 

Number  of  casts  of  the  lead  with  small  boats 19, 262 

Number  of  miles  sounded  with  small  boats 408)^ 

Number  of  square  miles  of  topography 32 

Number  of  miles  run  with  stadia 84^ 

Number  of  miles  of  water  line  sketched 25} 

Number  of  feet  chained  for  secondary  base  line 12, 701 

Number  of  observations  for  true  meridian 2 

Number  of  water  gauges  erected ~2 

Number  of  square  miles  of  hydrography 8 

The  following  is  a  general  summary  of  the  work  performed  in  carrying  the 
survey  from  the  head  of  the  St.  Clair  river  to  the  deep  water  of  Lake  St.  Clair : 

Number  of  secondary  triangulation  stations  built 191 

Number  of  sounding  stations  built 571 

Number  of  buoys  placed  out  and  located 32 

Number  of  sextant  angles 75 

Number  of  theodolite  pointings 15, 695 

Number  of  theodolite  readings 16,  361 

Number  of  compass  bearings  for  magnetic  declination 25 

Number  of  lines  sounded  with  small  boats 2, 067 

Number  of  miles  sounded  with  small  boats 853 

Number  of  casts  of  lead  with  small  boats 37, 721 

Number  of  square  miles  of  topography •  89^ 

Number  of  miles  run  with  stadia  for  topography 538 

Number  of  miles  of  shore  line  run  88f 

Number  of  miles  levelled 29^ 

Number  of  vertical  angles  for  topography 1, 166 

Number  of  square  miles  of  hydrography. 23 

Number  of  observations  for  true  meridian »        S 

The  above  comprises  a  complete  survey  of  the  St.  Clair  river  from  Lake 
Huron  to  the  deep  water  in  Lake  St.  Clair. 
The  following  table  exhibits  at  a  glance  the  amount  of  work  executed  in  Lakes 
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Superior  and  Michigan  during  the  season  of  1866,  and  in  the  river  St.  CUir 
previous  the  30th  of  June,  1867 : 


Character  of  work. 
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LAKE    SUPERIOR. 

In  accordance  with  the  programme  for  the  season,  preparations  were  made 
for  taking  the  field  in  Lake  Superior  as  soon  as  possible  after  the  opening  of 
navigation.  The  plan  proposed  was  to  carry  the  survey  from  the  head  of  tbe  St. 
Mary's  river  westward  as  far  as  Marquette,  to  continue  the  primary  triangulatioa 
and  observations  for  latitude  and  longitude,  and  to  survey  as  much  of  Isle 
Royale  as  possible.  For  the  accomplishment  of  these  objects  the  followiog 
disposition  of  parties  was  made  and  the  field  occupied  in  tbe  following  order: 

Brevet  Lieutenant  Colonel  F.  U.  Farquhar,  captain  corps  of  engineers,  was 
placed  in  charge  of  the  steamer  Search,  which  left  this  city  on  the  7th  of  June, 
having  on  board  the  parties  of  Lieutenant  Greene  and  Assistant  Lanuou. 
Colonel  Farquhar  was  instructed — 1st.  To  make  the  o£f-shore  soundings  from 
Grand  island  eastward  as  far  as  possible,  or  until  he  met  the  work  of  Assistant 
0.  N.  Chaffee.  2d.  To  carry  supplies  to  the  three  shore  parties  between  Mar- 
quette and  the  St.  Mary's  river,  moving  their  campB,  and  giving  such  inslmc- 
tions  as  may  be  required  to  secure  uniformity  and  the  completion  of  their  work. 
3d.  Making  the  necessary  reconnoissance  to  determine  the  roost  suitable  pointfl 
to  be  occupied  by  tbe  astronomical  parties,  and  locating  them  at  the  points 
selected,  keeping  them  supplied  with  provisions,  &c.,  &c.  4th.  Making  recon- 
noissance for  points  of  primary  triangulation  in  the  eastern  portion  of  the  lake. 
5th.  To  survey  all  shoals  or  small  islands  beyond  the  limits  of  the  shore  parties' 
work.  6th.  To  have  a  general  supervision  of  all  the  parties  in  Lake  Superior, 
and,  in  my  absence,  give  such  instructions  as  might  be  necessary  to  secure  satis- 
factory discharge  of  their  duties. 

First  Lieutenant  James  F.  Gregory,  corps  of  engineers,  was  placed  in  charge 
of  the  party  on  board  of  the  steamer  Surveyor,  which  also  sailed  for  Lflke 
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Superior  on  the  7th  of  June.  The  duties  aesigpied  him  were  as  follows: 
let.  Making  the  oflP-shore  soundings  around  Isle  Rojale,  including  the  channel 
between  it  and  the  north  shore.  2d.  The  reconnoissance  for  primary  triangnla- 
tion  between  Isle  Royale  and  the  north  shore,  erecting  stations,  and  reading  the 
angles  of  the  same.  3d.  The  survey  of  all  shoals  or  small  islands  beyona  the 
limits  of  the  work  of  the  shore  parties.  4th.  Moving  the  two  shore  parties  on 
Isle  Roy  ale,  keeping  them  supplied  with  provisions,  &c.,  &c.  5  th.  In  the 
absence  of  myself  and  Colonel  Farquhar,  to  give  such  instructions  to  the  shore 
parties  on  Isle  Roy  ale  as  might  be  requisite  to  secure  a  hearty  co-operation  and 
faithful  performance  of  the  duties  committed  to  them. 

Lieutenant  Gregory  reports  that  the  work  has  been  greatly  impeded  by  dense 
fogs.  The  shores  of  the  island  are  also  very  bad.  No  dependence  can  be 
placed  upon  soundings,  the  water  frequently  shoaling  up  between  soundings 
from  fifty  or  sixty  fathoms  to  a  few  feet,  and  in  many  places  a  lead-line  dropped 
from  the  rocks  reaches  from  eight  to  twenty  fathoms. 

Assistant  0.  N.  Chaffee  sailed  June  8,  in  charge  of  the  steamer  Ada,  under 
instructions  to  take  up  the  primary  triangulation  of  Lake  Superior  east  of 
Keweenaw  Point,  and  push  it  foi-ward  as  rapidly  as  possible  as  far  as  the  trian- 
gulation could  be  carried  to  the  eastward.  Having  completed  this  duty,  he  was 
directed  to  take  up  the  off-shore  hydrography  at  the  head  of  the  St.  Mary's 
river,  and  continue  it  to  the  northwest,  around  White  Fish  Point,  until  he  met 
and  connected  with  the  work  of  Colonel  Farquhar.  He  was  also  directed  to 
make  the  necessary  reconnoissance  and  triangulation  to  determine  the  general 
contour  on  the  Canadian  side  of  the  bay  south  of  White  Fish  Point. 

First  Lieutenant  B.  D.  Oreene,  corps  of  engineers,  was  placed  in  charge  of  a 
party  which  left  Detroit  on  the  7th  of  June,  on  board  the  steamer  Search,  for 
the  purpose  of  making  a  topographical  and  hydrographical  survey  of  the  south 
side  of  the  Isle  Royale.  He  v^as  landed  on  the  most  eastern  point  of  the 
island,  and  instructed  to  continue  the  survey  to  the  westward  as  far  as  possible. 

Assistant  A.  C.  Lamson  also  sailed  on  board  the  steamer  Search,  with  his 
party,  June  7,  for  Isle  Royale,  having  been  instructed  to  survey  the  north  side 
of  the  island,  commencing  at  the  most  eastern  point  and  work  to  the  westward 
as  far  as  practicable. 

The  field  of  duty  assigned  these  two  parties  comprised  the  numerous  bays 
and  islands  forming  the  eastern  portion  of  Isle  Royale — as  complicated  and 
difficult  portion  of  the  coast  as  any  in  the  whole  extent  of  the  lakes.  The 
shore  is  almost  invariably  bold  and  rocky,  and  in  most  places  so  steep  as  to 
make  landing  impossible.  Numerous  deep  and  narrow  bays,  separated  by 
rocky  islets,  form  a  succession  of  harbors  unsurpassed  in  excellence  and  beauty. 
The  bottom,  however,  is  very  irregular,  the  depth  changing  from  many  fathoms 
to  a  few  feet  between  casts  of  the  lead,  and  requiring  the  most  minute  survey 
to  render  the  harbors  available. 

Assistant  Henry  Gillmau  sailed  with  his  party  on  June  7,  entrusted  with  the 
duty  of  making  a  topographical  and  hydrographical  survey  from  Grand  island, 
and  continue  to  the  westward  until  his  work  joined  the  survey  previously  made 
of  Marquette  harbor,  after  which  his  party  was  to  be  transferred  to  the  base- 
line at  Portage  entry,  to  assist  in  its  measurement. 

Assistant  J.  R.  Mayer,  with  his  party,  also  sailed  June  7.  Assistant  Mayer 
was  instructed  to  commence  his  surveys  at  Grand  island,  and  continue  to  the 
eastward  until  his  work  joined  that  of  Assistant  Molitor.  The  field  assigned 
Assistant  Mayer  includes  the  well-known  locality  of  the  '*  Pictured  Rocks,'' 
where  it  is  unsafe  to  be  in  a  small  boat  except  in  a  perfect  calm. 

Assistant  Albert  Molitor  was  placed  in  charge  of  a  similar  party,  and  in- 
structed to  commence  his  surveys  at  the  most  northern  point  of  the  surveys 
heretofore  made  in  the  St.  Mary's  river  and  Taquamenon  bay,  and  to  continue 
his  work  from  that  point  north  and  westward,  around  White  Fish  Point,  until 
he  met  and  closed  upon  the  work  of  Assistaut  Mayer.    This  party  sailed  for 
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their  field  of  duty  on  Jane  8,  and  arrived  at  their  first  camping  ground  in 
Taquamenon  bay  on  the  10th  of  the  same  month. 

ASTRONOMICAL  DUTY. 

First  Lieutenant  James  Blercurit  corps  of  engineers,  was  placed  in  charge  of 
the  astronomical  party. 

He  was  directed  to  separate  his  party  into  three  divisions,  placing  two  of 
them  in  charge  of  Assistants  0.  fi.  Wheeler  and  G.  Y.  Wisner,  and  instmcted 
to  occupy  the  same  stations  as  last  season,  more  powerful  instruments  having 
been  borrowed  from  the  United  States  Coast  Survey,  and  it  is  hoped  that  better 
results  may  be  obtained. 

Lieutenant  Mercur  left  this  city  with  his  party  JTune  20,  and  landed  at  Cop- 
per Harbor,  from  which  point  the  different  sections  of  his  party  were  carried 
to  their  destinaiions  by  the  steamer  Search. 


THE   "SUN   TELEGRAPH." 

The  operations  of  the  astronomical  and  triangulation  parties  for  the  past 
three  years  have  incidentally  developed  an  exceedingly  interesting  applicaUon 
of  the  heliotrope,  which  is  worth  mentioning. 

While  using  this  instrument  in  Green  Bay,  in  1865,  Assistants  O.  B.  Wheeler 
and  Robinson  commenced  communicating  with  each  other  by  cutting  off  the 
light  from  the  heliotrope  in  such  a  way  as  to  make  the  telegraphic  alphabet  to 
be  read  by  sight  instead  of  by  sound,  the  distance  between  them  being  aboat 
twenty  miles.  Practice  soon  enabled  them  to  do  so  with  facility.  In  1866  the 
same  thing  was  done  over  a  distance  of  between  fifty  and  sixty  miles ;  and 
during  the  past  season  Assistant  Wheeler  sent  an  order  for  me  from  station 
Tip-Top  to  station  St.  Ignace,  a  distance  of  ninety-two  miles,  which  order  was 
received  and  obeyed. 

This  method  of  communicating  intelligence  must  have  an  important  bearing 
in  military  operations,  for  by  the  simple  aid  of  a  small  looking-glass,  or  eren 
the  light  of  a  lamp,  information  conld  be  sent  to  the  enemy  almost  without  the 
possibility  of  detection. 

On  the  30th  of  June,  the  date  to  which  a  report  is  called  for  by  the  regula- 
tions, the  several  parties  were  engaged  in  the  discharge  of  their  respective 
duties,  and  were  making  good  progress.  The  details  of  the  work  done  by 
them  during  the  season  will  be  given  in  my  next  annual  report. 

OUTFLbW  OF   THE   LARES. 

The  subject  of  the  supply  of  water  in  the  chain  of  lakes  is  one  that  has  never 
been  examined,  and  as  no  disci^ssion  of  the  phenomenon  of  the  lakes  can  be 
complete  without  it,  I  proposed  to  the  department  to  commence  the  investiga- 
tion the  present  season. 

The  suggestion  having  been  approved,  the  duty  was  assigned  to  Assistant 
D.  F.  Henry,  who  was  directed  to  gauge  carefully  the  rivers  forming  the  con- 
necting links  in  the  chain. 

For  this  purpose  parties  were  to  be  stationed  as  follows  :  In  the  St.  Marj'fl 
river,  below  the  falls ;  in  the  St.  Glair  river,  near  the  town  of  St.  Glair ;  in  the 
Niagara  river,  below  the  falls ;  and  in  the  St.  Lawrence  river,  near  the  town  of 
Ogdensburg. 

Assistant  Henry,  with  Assistants  Foote  and  Flint,  (who  had  charge  of  the 
small  parties,)  left  this  city  on  the  8th  of  June  for  St.  Glair,  where  prdiminsij 
experiments  were  made ;  after  which,  on  the  29th  of  June,  Assistant  Foote, 
with  his  party,  was  transferred  to  Sanlt  Ste.  Marie,  while  Assistant  Flint  wa» 
left  to  continue  the  work  at  St.  Glair. 

The  method  pursued  is  substantially  the  same  as  that  adopted  on  the  Mis- 
sissippi river  survey.  (See  Report  on  the  Physics  and  Hydraulics  of  the  Mii- 
aissippi  River,  page  222,  ti  <eg.) 
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These  InveBtigations  are  still  going  on,  and  of  course  cannot  now  be  reported 
npon. 

MKTBOROLOGICAL   DEPARTMENT. 

On  the  Ist  of  January  last  Assistant  D.  F.  Henry  was  placed  in  charge  of 
the  meteorological  department  of  the  survey.  Observations  have  been  made 
throughout  the  year  at  twelve  stations,  covering  the  entire  chain  of  lakes,  and 
the  records  transmitted  monthly  to  this  office,  where  they  are  reduced  and  tabu- 
lated. 

These  observations  have  now  been  continued  through  a  period  of  nearly  seven 
years,  and  have  already  produced  highly  interesting  and  important  results. 

The  existence  of  a  lunar  tide  has  been  clearly  shown.  1  ne  influence  of  the 
lakes  upon  the  climate  demonstrates,  and  recent  investigations  seem  to  indicate, 
the  existence,  during  calm  weather,  of  a  land  and  lake  breeze. 

Indeed,  the  further  all  the  investigations  are  carried,  the  more  fully  it  is 
shown  that  all  the  phenomena  of  the  ocean  pertain  to  the  lakes,  and  that  they 
are  justly  entitled  to  their  common  appellation  of  "  inland  seas  " 

Assistant  Henry's  report  will  be  found  herewith,  marked  C.  He  has  not 
as  yet  been  able  to  discuss  fully  the  data  that  have  been  obtained,  and  there 
yet  remains  much  to  be  done. 

OFFICE  WORK. 

In  addition  to  the  duties  of  the  parties  in  the  field,  whose  work  is  reduced 
and  plotted  during  the  winter  by  the  assistants  in  charge,  the  details  of  which 
have  been  given  in  each  case,  and  the  reduction  of  meteorological  observations, 
which  has  been  mentioned  as  constantly  in  progress,  there  are  other  duties  car- 
ried on  in  the  office  throughout  the  year.     These  consist  of  the 

REDUCTION  OF  MAPS  FOR  THE  ENGRAVER. 

All  the  field-notes  are  projected  on  a  scale  of  not  less  than  one  sixteen-thou- 
sandth, or  about  four  inches  to  one  mile. 

These  maps  show  in  detail  all  the  work  that  has  been  done,  and  where  a 
larger  scale  is  required  to  do  this  it  is  used.  These  detail  maps,  though  inval- 
uable as  records  and  for  reference,  are,  however,  entirely  too  unwieldy  for  gen- 
eral use.     They  are  therefore  reduced  to  an  appropriate  scale  for  publication. 

During  the  past  year  Assistant  J.  U.  Mueller  has  finished  a  map  of  the 
north  end  of  Lake  Michigan,  including  the  Straits  of  Mackinac  and  Green  bay, 
on  a  scale  of  one  four-hundred-thousandth,  which  was  forwarded  to  the  bureau 
on  the  5th  of  October,  1867. 

This  map  involved  the  reduction  of  one  hundred  and  ten  of  the  maps  of 
detail,  and,  while  it  shows  all  the  leading  features  of  the  district  included  within 
its  limits,  gives  no  idea  of  the  amount  of  labor  expended  to  produce  it.  Shoals 
that  required  days  to  survey,  and  upon  which  thousands  of  casts  of  the  lead 
have  been  taken,  are  represented  by  a  single  figure  showing  the  least  depth. 
Large  bays  that  have  been  minutely  surveyed  are  represented  only  by  shading, 
and  a  few  figures  to  show  the  depth  of  water.  It  is  only  by  an  examination  of 
the  maps  of  detail  that  the  value  of  the  survey  can  be  appreciated. 

The  execution  of  the  map  in  question  is  highly  creditable  to  Mr.  Mueller. 

Assistant  Edward  Molitor  has  completed  the  reduction  of  a  map  of  the 
south  end  of  Green  bay,  from  the  entrance  thereof  to  Fox  river,  which  was  for- 
warded to  the  bureau  on  the  19th  of  August,  1867.  This  map,  which  is  on  the 
scale  of  one  one-hundred-and-twenty-thousandth,  shows  in  considerable  detail 
all  the  dangers  to  joavigation,  as  well  as  the  harbore,  anchorage,  &c. 

It  is  on  the  same  scale  as  similar  maps  heretofore  published  of  the  Straits  of 
Mackinac  the  Beaver  Island  group,  Grand  and  Little  Traverse  bays,  and  the 
north  end  of  Green  bay. 
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Mr.  Molitor  has  execated  bis  work  with  great  care,  and  in  a  style  fallj  equal 
to  previous  charts  on  the  same  scale. 

The  following  is  a  list  of  the  lake  survey  charts  already  published,  and  which 
are  distributed  free  of  charge  to  the  vessels  engaged  in  lake  commerce : 

Lake  Erie,  Straits  of  Mackinac, 

West  end  Lake  Erie,  East  Neebish  Rapids, 

Kelly's  and  Bass  Islands,  Saginaw  River, 

Head  of  Green  Bay,  Buffalo  Harbor, 

Saint  Glair  Flats,  Beaver  Group, 

Tawas  Harbor,  Agate  Harbor, 

Eagle  Harbor,  River  Ste.  Marie,  No.  2, 

River  Ste.  Marie,  No.  1,  Eagle  River, 

Maamee  Bay,  Saginaw  Bay, 

Ontonagon  Harbor,  Marquette  Harbor, 

Thunder  Bay,  Lake  Huron, 

Presque  Isle  and  Middle  Island,  Grand  Island, 

South  end  Lake  Huron,  Copper  Harbor, 

West  end  Lake  Superior,  North  end  Green  Bay, 

Grand  and  Little  Traverse  Bays,  Portage  Lake. 
L'Anse,  Keweenaw  Bay, 

The  data  for  the  following  charts  are  now  in  the  office,  and  the  preparation  of 
them  will  be  at  once  commenced,  and  as  soon  as  they  are  prepared  will  be  for- 
warded to  the  bureau  for  engraving. 

East  end  of  Lake  Superior  to  Grand  island.     (Preliminary.) 

Central  portion  of  Lake  Superior  from  Grand  island  to  Ontonagon.  (Prelimi- 
nary.) ' 

East  end  of  lele  Royale,  Lake  Superior. 

Huron  bay  and  islands,  Lake  Superior. 

Big  and  Little  Sturgeon  bays,  Lake  Michigan. 

The  accompanying  sketch,  marked  A,  shows  at  a  glance  the  charts  that 
have  been  published  as  well  as  those  in  preparation. 

CHART  DISTRIBUTION. 

9 

In  addition  to  attending  to  the  current  business  of  the  office,  in  assisting  me 
making  out  vouchers  and  the  payment  of  accounts.  Assistants  Henry  Clague 
and  H.  M.  Wright  are  charged  with  the  duty  of  superintending  the  distriba- 
tion  of  the  published  charts  of  the  survey. 

Under  the  regulations  now  in  force,  charts  are  issued  to  all  vessels  plyin?  open 
the  laken  without  regard  to  nationality.  Each  chart  is  distinctly  marked  with 
the  name  of  the  vessel  and  the  date  of  presentation ;  also  a  memorandum  of  the 
understanding  that  '*  it  is  to  be  considered  as  the  property  of  the  vessel  on 
change  of  either  owner  or  master,"  and  that  *\  it  will  not  be  duplicated  unless 
satisfactory  reasons  can  be  furnished  for  its  loss."  The  distributions  are  made 
at  this  office,  and  by  a  special  agent  in  Buffalo.  A  record  is  kept  at  both  places, 
which  are  exchanged  monthly,  and  no  vessel  is  supplied  without  first  examining 
the  record  to  see  if  she  has  previously  been  furnished. 

No  provision  is  made  for  procuring  charts  in  any  way  other  than  the  above. 
The  owner  or  master  may  be  ready,  as  they  frequently*  are,  tp  pay  any  price  for 
the  charts,  but  we  are  not  allowed  to  furnish  them.  The  difficulty  of  deciding 
what  are  **  satisfactory  reasoun"  for  the  loss  of  charts  has  been  found  so  great, 
that  we  have  established  a  rule  not  to  duplicate  without  proof  that  the  veasel 
has  been  sunk  or  otherwise  so  seriously  injured  as  to  render  the  preservation  of 
the  charts  impossible.  The  practical  result  is,  that  there  are  very  many  greatly 
needing  the  charts  who  cannot  get  them. 

I  have  in  my  previous  report  called  the  attention  of  the  department  to  this 
matter,  and  I  would  again  most  respectfully  urge  that  some  provision  may  be 
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made  for  selling  charts  to  all  who  maj  desire  them,  at  the  cost  of  printing  and 
paper. 

Xhe  demand  for  charts  is  constantly  increasing,  the  number  distributed  duriofi; 
the  past  year  being  5,464>  or  1,829  more  than  the  year  previous. 

A  statement  is  given  herewith,  marked  D,  showing  the  number  of  each 
kind  distributed,  and  the  total  distribution  up  to  30th  June  last. 

FUTURE   OPKRATIONS. 

The  present  season's  operations  will  complete  the  shore-line  of  Lake  Superior 
as  far  westward  as  Ontonagon,  including  the  eastern  portion  of  Isle  Roy  ale. 

A  base  line  five  and  one-half  miles  long  will  be  measured,  and  the  triangula- 
lion  of  Keweenaw  bay  completed.  The  scheme  of  triaugulation  is  shown  on  the 
sketch  submitted  herewith. 

The  propriety  of  continuing  the  survey  of  Lake  Superior  until  it  is  completed 
cannot  oe  questioned.  All  that  is  now  required  previous  to  the  preparation  of 
charts  of  the  eastern  and  middle  portions  of  the  lake  is  the  completion  of  the 
survey  of  Isle  Roy  ale,  and  of  the  off- shore  hydrography  and  the  triangnlation. 
A  portion  of  our  force  in  a  single  season  will  accomplish  the  two  duties  named 
first.  The  completion  of  the  triaugulation  will  depend  upon  the  facilities  that 
are  furnished. 

As  soon  as  it  became  probable  that  a  triaugulation  could  be  carried  over  a 
large  portion,  if  not  the  whole  of  Lake  Superior,  I  reported  to  the  bureau  Sep- 
tember 6,  1865,  that  the  instruments  belonging  to  the  survey  were  entirely  in- 
adequate for  the  work,  and  that  the  method  previously  adopted  for  reading  the 
angles  of  the  triaugulation — that  is,  by  visiting  the  stations,  expecting  to  read 
them  in  a  few  hours — should  be  discontinued ;  the  lines  of  sight  being  so  long 
that  they  could  only  be  seen  over  during  the  best  of  weather.  I  therefore  re- 
commend procuring  instruments  suitable  for  the  purpose,  and  stationing  small 
parties  at  the  different  points  and  leaving  them  until  the  opportunity  offered  for 
reading  the  angles. 

The  reconnoissance  showed  with  considerable  certainty  that  if  the  angles  of  a 
single  triangle  could  be  read,  the  triaugulation  could  be  carried  over  the  entire  lake. 
This  was  triangle  "Vulcan — St.  Ignace — Northeast"  (See  Sketch  B.)  Dur- 
ing a  portion  of  the  season  of  1866,  parties  supplied  with  the  best  of  instruments 
that  could  be  spared  for  the  purpose  were  stationed  at  the  vertices  of  this  trian- 
gle, with  instructions  to  read  the  angles  if  a  favorable  opportunity  offered.  After 
waiting 'over  a  month  without  success,  the  attempt  was  for  the  time  abandoned. 
The  effort  proved  that  the  project  was  not  impracticable ;  the  difficulty  being, 
first,  that  the  instruments  used  had  not  sufficient  power ;  and,  second,  that  the 
reflectors  in  the  heliotropes  were  too  small. 

Under  these  circumstances  I  asked  for,  and  obtained,  permission  to  borrow 
from  the  Coast  Survey  such  instruments  as  were  needed.  I  also  had  six  looking- 
glasses  of  tthe  best  plate-glass,  ten  by  fourteen  inches,  prepared,  with  rough  equa- 
torial mountings,  which  were  to  be  used  for  throwing  the  reflection  of  the  sun 
through  an  opening  in  a  screen  placed  in  the  proper  position. 

The  following  instruments  were  kindly  loaned  me  by  Assistant  J.  E.  Hilgard, 
in  charge  of  the  coast  survey  :  One  twenty-four  inch  theodolite  by  Trough  ton, 
reading  by  three  micrometer  microscopes  to  single  seconds  ;  one  fourteen -inch 
Briinner  repeating  theodolite,  reading  oy  two  verniers  to  five  seconds;  and  one 
twelve-inch  Gambey  repeating  theodolite,  reading  by  two  verniers  to  five 
seconds. 

The  examination  made  last  season  also  showed  that  by  changing  the  station 
northeast  about  four  miles,  an  additional  elevation  could  be  obtained  of  about  five 
hundred  feet. 

It  was  decided  to  occupy  this  point  the  present  season,  and,  with  our  improved 
fiwiHties  and  increased  knowled^,  make  another  and  final  attempt  to  read  the 
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angles  reqaired,  and  1  am  l^appj  to  report  that  the  effort  has  been  an  entiie 
BuccesB. 

The  Bides  of  the  triangle  in  qoeetion  are  respectively  92,  93  6,  and  100.6 
miles ;  its  area  varies  bat  little  from  four  thousand  square  miles.  The  angles 
have  all  been  read  satisfactorily,  being  respectively  as  follows : 


SUtiOBB. 


St.  Ignace—Vulcan — ^I'ip-Top. 
Vulcan — St.  Ignace — ^Tip-Top. 
Vulcan — ^Tip-Top — St.  Ignace  . 
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Showing  a  spherical  excess  very  nearly  what  it  should  be. 

Our  success  in  reading  the  angles  of  this  unusually  large  triangle  by  the  aid  of 
instruments  borrowed  from  the  Coast  Survey  demonstrates,  I  think,  the  necea- 
sity  of  procuring,  as  soon  as  possible,  the  instruments  that  have  been  asked  for. 
I  have  now  scarcely  a  doubt  that  the  triangulation  can  be  carried  over  the  entire 
lake.  There  yet  remain  several  triangles  with  sides  nearly  as  long  as  the  oned 
that  have  been  obtained,  and  I  most  sincerely  hope  that  before  the  commencement 
of  another  season  the  instruments  that  are  necessary  to  execute  this  important 
and  interesting  work  may  be  furnished. 

l^he  proposed  scheme  of  triangulation  is  shown  in  the  accompanying  sketch, 
marked  G. 

ESTIMATES. 

I  have  the  honor  to  submit  herewith  estimates  for  continuing  the  survey  for 
the  fiscal  year  ending  June  30,  1869,  on  the  same  scale  and  general  plan  that 
has  heretofore  been  adopted. 

Very  respectfully,  your  obedient  servant, 

W.  F.  RAYNOLDS, 
Lieut.  CoL  of  Enffineers,  Brevet  Brig.  Gen.  U.  S.A. 

Brevet  Major  General  A.  A.  Humphreys, 

Chief  of  Engineers  U.  S.  A.,  Washington,  D.  C. 


Summary  of  the  report  on  the  survey  of  the  north  and  northwest  lakes  for  the 

'  year  ending  June  30,  1867. 

I  have  the  honor  to  submit  the  following  summary  of  the  operations  of  the 
lake  survey  for  the  year  ending  June  30,  1867:  ' 

One  steamer  and  two  shore  parties  were  engaged  during  the  summer  of  1866 
in  Lake  Michigan,  carrying  the. survey  of  both  shores  to  the  southward,  and 
in  executing  the  primary  triangulation,  off-shore  soundings,  &c. 

The  work  was  carried  on  the  wost  side  to  a  point  near  Two  Rivers,  Wiscon- 
sin, and  on  the  east  side  of  the  lake  to  Little  Point  au  Sable,  giving  a  con- 
nected survey  from  these  points  to  the  foot  of  Lake  Huron  and  head  oi  Greco 
bay.     The  amount  of  work  done  in  Lake  Michigan  was  as  follows  : 

Number  of  primary  triangulation  stations  built ^ 

Number  of  secondary  triangulation  stations  built ^^ 

Number  of  sounding  stations  built .* ^ 

Number  of  buoys  placed  out  and  located 31^ 

Number  of  Bextant  angles ^^ 
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Namber  of  theodolite  pointings 10,  622 

Nnmber  of  theodolite  readings 13,  723 

Number  of  compass  readings  for  magnetic  dedinations 702 

Number  of  lines  sounded  with  steamer Ill 

Number  of  lines  sounded  with  small  boats 2,  360 

Number  of  miles  sounded  with  steamer 1,  203 

Number  of  miles  sounded  with  small  boats 1,  925 

Number  of  casts  of  the  lead  from  steamer 1,  070 

Number  of  casts  of  the  lead  from  small  boats 95,  073 

Number  of  square  miles  of  hydrography,  off-shore 1,  008 

Number  of  square  miles  of  hydrography,  in-shore 130 

Number  of  square  miles  of  topography 137^ 

Number  of  miles  of  shore  line  run 175 

Number  of  level  sights  taken 128 

Number  of  observations  on  Polaris  for  determining  meridian 8 

Nnmber  of  miles  run  by  steamer  on  general  duty 4,  728 

Number  of  astronomical  stations  occupied 8 

Number  of  pairs  of  stars  observed  for  latitude 1, 131 

Two  steamers  and  two  shore  parties  were  engaged  in  Lake  Superior  in  con- 
necting between  previous  surveys  in  Keweenaw  bay  and  at  Marquette,  and  in 
making  reconnoissance  for  primary  triangulation  over  the  entire  lake,  and  in 
making  an  hydrographical  survey  from  Keweenaw  Point  to  Grand  island. 

llie  amount  of  work  done  in  Lake  Superior  was  as  follows : 

Number  of  primary  triangulation  stations  built 11 

Number  of  secondary  triangulation  stations  built 32 

Number  of  sounding  stations  built , . . . .  376 

Number  of  water  stations  built 2 

Number  of  base  line  transit  stations  built 4 

Number  of  buoys  placed  out  and  located 348 

Number  of  sextant  ang;les 630 

Number  of  theodolite  pointings 13,  544 

Number  of  theodolite  readings 19,  064 

Nnmber  of  compass  bearings  for  magnetic  declination 3 

Number  of  lines  sounded  with  steamer 150 

Number  of  lines  sounded  with  small  boats 2,  484 

Number  of  miles  sounded  with  steamer 1,  963^ 

Number  of  miles  sounded  with  small  boats 1,  773 

Number  of  casts  of  the  lead  from  steamer 1,  426 

Number  of  casts  of  the  lead  from  small  boats 68,  310 

Number  of  square  miles  of  hydrography,  off-shore 1»  051} 

Number  of  square  miles  of  hydrography,  in-shore ...... 90 

Number  of  square  miles  of  topography 50 j^ 

Number  of  miles  of  shore  line 126^ 

Number  of  miles  run  with  stadia  for  topography 2lJ 

Number  of  observations  for  true  meridian 3 

Number  of  vertical  angles  for  topography 338 

Number  of  secondary  base  lines 7 

Nnmber  of  miles  of  line  of  sight  opened 3 

Number  of  barometer  readings 1 13 

Number  of  heights  measured  by  barometer 13 

Number  of  miles  run  by  steamer  on  general  duty 7,  329} 

Three  astronomical  parties  were  engaged,  during  the  first  of  the  season,  in 
Lake  Superior,  and  subsequently  in  Lake  Michigan,  in  determining  the  latitude 
of  points  by  the  aid  of  the  differential  zenith  telescope,  and  differences  of  lon- 
gitude by  means  of  instantaneous  signals ;  and  also  in  reading  the  angles  of 
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primaiy  triangles  at  some  of  the  points  occupied.  Seven  points  in  Lake  Supe- 
rior and  eight  on  Lake  Michigan  were  occupied,  and  the  following  work  dune: 

2,  235  pairs  of  stars  observed  for  latitude. 

2, 192  stars  (observed  for  instrumental  correction,  time,  &c. 

1,  222  pointings  of  theodolite  for  primary  triangulation. 

In  the  months  of  April  and  May,  1867,  parties  on  board  three  steamers  were 
engaged  in  the  survey  of  the  St  Glair  river,  and  the  survey  was  completed  from 
Port  Huron  to  include  thft  greater  portion  of  the  *'  Delta,"  comprising  the  fol- 
lowing amount  of  work : 

Number  of  secondary  triangulation  stations  built 191 

Number  of  sounding  stations  built 571 

Number  of  buoys  placed  out  and  located 32 

Number  of  sextant  angles 75 

Number  of  theodolite  pointings 15, 695 

Number  of  theodolite  readings '. 16, 361 

Number  of  compass  readings  for  magnetic  declination 7 

Number  of  lines  sounded  with  small  boats 2, 067 

Number  of  miles  sounded  with  small  boats 853 

Number  of  casts  of  the  lead 37, 721 

Numher  of  square  miles  of  topography 89} 

Number  of  miles  run  with  stadia  for  topography 538 

Number  of  miles  of  shore  line  run 88| 

Number  of  miles  levelled 29^ 

Number  of  vertical  angles  for  topography 1, 165 

Number  of  square  miles  of  hydrography 23 

The  following  table  shows  the  total  amount  of  work  done  in  the  different 
localities  during  the  season  ending  June  30,  1867  : 


Charactor  of  work. 


Nnmber  of  primary  triangulation  ttatiooB  built 

Numbor  of  secondary  triangralation  Btatlons  built 

Number  of  Bounding  stations  built 

Number  of  water  Mtations  built 

Number  of  base-line  transit  stations  built 

Number  of  buoys  placed  out  and  located 

Number  of  sextant  angles .*. 

Number  of  theodolite  pointings 

Nnmber  of  theodolite  readings 

Number  of  compass  bearings  for  magnetic  declination 

Number  of  lines  sounded  with  steamer 

Number  of  lines  sounded  with  small  boats 

Number  of  miles  sounded  with  steamer 

Number  of  miles  sounded  with  small  boats 

Num  ber  of  casts  of  the  lead  from  steame  r 

Number  of  casts  of  the  lead  from  small  boats 

Number  of  square  miles  of  hydrography  off*shore 

Number  of  square  miles  of  hydrography  in -shore 

Number  of  square  miles  of  topography 

Number  of  miles  of  shore  line 

Number  of  miles  run  with  stadia  for  topography 

Number  of  obseryations  for  true  meridian 

Number  of  level  sights  taken 

Number  of  vertical  angles  for  topography 

Number  of  secondary  base  lines  measured 

Number  of  miles  of  une  of  sight  opened 

Number  of  barometer  readings 

Nnmber  of  heights  measured  by  barometer 

Number  of  miles  run  by  steamers  on  general  duty 

Number  of  astronomical  stations  occupied 

Number  of  pairs  of  stars  observed  for  latitude 

Nnmber  of  stars  observed  for  instmmental  correction,  time,  d&c. 
Number  of  pointings  of  theodolite  for  primary  triangulation 
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The  above  work  in  Lakes  Michigan  and  Superior  was  plotted  during  the  past 
winter,  and  comprised  26  sheets  of  antiquarian  paper,  embracing  2,725^  square 
inches  of  topography  and  2,290j  square  inches  of  hydrography.  The  St.  Clair 
work  has  not  as  yet  been  projected,  the  parties  having  gone  into  the  field  im- 
mediately upon  its  completion. 

Five  thousand  four  hundred  and  sixty-four  lake  survey  charts  have  been  dis- 
tributed during  the  year,  or  1,829  more  than  the  year  previous. 

One  detail  chart  of  the  south  end  of  Green  bay,  on  a  scale  of  one  one-hundred- 
and-twenty-thousandth,  and  one  of  the  north  end  of  Lake  Michigan,  including 
the  straits  of  Mackinac  and  Green  bay,  on  a  scale  of  one  four-hundred-thou- 
Bandth,  have  been  completed  and  forwarded  to  the  bureau  for  publication. 

At  the  date  to  which  this  report  is  made  the  following  force  was  engaged  in 
prosecuting  the  operations  of  the  survey  : 

3  steamers  in  Lake  Superior. 

5  shore  parties  in  Lake  Superior. 

3  astronomical  parties  in  Lake  Superior. 

2  gauging  parties,  measuring  the  outflow  of  the  rivers  St.  Mary's  and  St.  Clair. 

13  meteorological  observers  at  different  points. 

2  draughtsmen,  reducing  maps  for  publication. 

2  assistants,  in  office  and  attending  to  chart  distribution. 

3  assistants,  engaged  in  reducing  meteorological  observations,  copying,  &c. 

Respectfully  submitted : 

W.  F.  RAYNOLDS, 
Lieut.  Col,  of  Engineers,  Brevet  Brig.  Gen.  U,  <S.  A. 

Brevet  Major  General  A.  A.  Humphreys, 

Chief  of  Engineers  V.  S.  A.,  WdshingUm,  D.  C. 


Estimate  for  continuing  the  survey  of  the  north  and  northwest  hihes,  including 
Lake  Superior,  for  the  fiscal  year  to  commence  July  1,  1868,  and  end  June 
30,  1869. 

For  three  parties  for  hydroffraphical  and  general  triangalation  re- 
connoissance,  one  for  each  of  the  lake  sarvey  steamers  Search, 
Surveyor,  and  Ada,  the  cost  of  each  party  will  be  as  follows,  viz : 

One  assistant,  183  days,  at  $4  80  per  day $880  40 

One  assistant,  183  days,  at  |3  60  per  day 658  80 

One  assistant,  163  days,  at  |3  per  day 549  00 

One  recorder,  183  days,  at  $1  25  per  day 228  75 

One  sailing-master,  183  days,  at  (2  75  per  day 503  25 

One  mate,  6  months,  at  $50  per  month 300  00 

One  steam  engineer,  J83  days,  at  $2  50  per  day 457  50 

One  assistant  steam  engineer,  ]  83  d  ays,  at  $1  50  per  day 274  50 

One  cctfpenter,  183days,  at$2per  day 366  00 

One  steward,  183  days,  at  $1  50  per  day 274  50 

One  cook,  183  days,  at  $1  50  per  day 274  .'SO 

One  second  cook,  183  days,  at$l  per  day 1H3  00 

Four  firemen,  183  days,  at  $1  25  per  day 915  00 

Fourteen  seamen,  183  days,  at  $1  per  day 2, 562  00 

Subsistence  for  the  above  thirty  persons,  183  days,  at  50  cents  each 

per  day 2,745  00 

550  tons  coal  for  fuel,  at  $10  per  ton 5,550  00 

Total  forone  party 16,672  20 

For  three  parties $50,016  60 


572         HEPORT  OF  THE  SECRETARY  OP  WAR. 

Fori  three  astronomicftl,  magnetic,  and  primary  triangalation  parties, 
as  follows : 

One  assistant,  183  days,  at  $4  80  per  daj $880  40 

One  assistant,  183  days,  at  f2  50  per  day 457  50 

One  cook,  J50  days,  at  $  I  50  per  day 225  00 

Five  men,  for  boats'  crews  ana  laborers,  150  days,  at  SO  cents  per  day.  600  00 
Transportation  of  parties,  provisioiis,  camp-equipage,  &c.,  to  and 

from  the  field,  at  $250  each  way 500  00 

Subsistence  of  eight  men,  150  days,  at  50  cents  per  day 600  00 

Total  foroneparty 3,262  90 

For  three  parties ,. |9,788  70 

For  five  topographical  and  hydrographical  parties  to  survey  shore- 
line and  adjacent  hydrography  and  topography,  the  cost  will  be 
as  follows : 

One  assistant,  183  days,  at  $4  80  per  day |880  40 

One  assistant,  183  days,  at  $3  60  per  day 658  80 

One  recorder,  183  days,  at  $1  50  per  day 274  50 

One  foreman,  165  days,  at  $1  40  per  day 231  00 

One  steward,  165  days,  at  |1  40  per  day i 231  00 

One  cook,  165  days,  at  |1  40  per  day , 231  00 

One  waiter,  165  days,  at  $1  per  day 165  00 

Two  leadsmen,  165  days,  at  $1  per  day 330  00 

Two  chainmen,  165  days,  at  90  cents  per  day 297  00 

Fourteenboatraen,  165  days,  at  80  cents  per  day 1,848  00 

Subsistence  of  above  twenty-five  men,  165  days,  at  50  cents  each 

per  day 2,062  50 

Expenses  in  purchase  of  tools,  btioy  flags,  rope,  leads,  lead-lines, 

materials  for  stations,  camp  and  mess  equipage,  &c 600  00 

Transportation  of  twenty-five  men  to  and  from  the  field,  at  $20. ....  1, 000  00 
Expense  of  moving  provisions,  camp  equipage,  &c ,  each  way,  at 

$250 ...:. 500  00 

Total  foroneparty : 9,309  20 

For  five  parties 46,546  00 

For  two  parties  for  gauging  the  outflow  of  the  lakes,  the  cost  will 
be  as  follows,  viz : 

One  assistant,  183  days,  at  $3  50  per  day ' $640  50 

One  assistant,  183  days,  at  $2  per  day 366  00 

Six  men,  165  days,  at  $2  each  per  day,  including  board 1, 980  00 

Board  of  two  assistants,  165  days,  at  $1  each  per  day 330  00 

Transportation  to  and  from  the  field,  at  $150 300  00 

Total  for  one  party 3,616  50 

For  two  parties 7,233  00 

Office  and  miscellaneous  expenses : 

Office  rent  and  fuel  for  one  year $1,800  00 

Pay  of  two  draughtsmen  for  reducing  maps  for  engraving,  one  year 

of  365  days,  at  $5  30  each  per  day 3,869  00 

Four  assistants,  heads  of  parties,  182  days,  at  $5  30  each 3, 858  40 

Two  assistants,  heads  of  parties,  182  days,  at  $4  70  each 1, 710  80 

Two  assistants,  heads  of  parties,  182  days,  at  $4  10  each ),  492  40 

One  accountant,  365  days,  at  $4  10  per  day 1,496  50 

One  accountant,  365  days,  at  $3  50  per  day 1,277  50 

Six  assistants,  182  days, at  $3  50  per  day 3,822  00 

One  assistant,  182  days,  at  $2  90  per  day 527  80 

Four  copyists  and  recorders,  365  days,  at- $2  50  per  day 3, 650  00 

One  office  servant,  365  days,  at$l  50  per  day 547  50 

Three  steamers  in  ordinary,  at  $1 ,  000  each 3,000  00 

Commutation  of  fuel  and  quarters  for  nine  officers  of  the  corps  of  en- 
gineers    5, 000  00 

Travelling  expenses  of  superintendent  and  assistants  while  attend- 
ing to  the  duties  of  the  survey 750  00 
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EzpeDses  in  office,  drawing-paper  and  materials,  stationery,  Kantical 

Almanacs,  &c $600  00 

Expense  of  meteorological  and  tide-gauge  observers  for  one  year.. .     4, 000  00 

Total  estimate  for  office  and  miscellaneous  expenses  for  one  year $37, 401  90 

Add  10  per  cent,  to  cover  contingent  expenses,  such  as  purohase  of  tools,  boats, 
camp  eqaipage,  &c 15,098  63 

Total  estimate 166,084  82 

Bespectfully  submitted : 

W.  F.  RAYNOLDS, 
Lieutenant  Colonel  of.  Engineers^  Bvt.  Brig,  Gen.  U,  S,  A. 

Brevet  Major  General  A.  A.  Humphreys, 

Chief  of  Engineers  U.  S,  Atmy^  Washington^  D,  C, 


A. — Lieutenant  Chegory^s  report  on  the  astronomical  work  Jbr  the  season  of 

1866. 

Opficb  United  Statbs  Lake  Survey, 

Detroit,  Michigan,  May  31,  1867. 

Sj  B :  I  have  the  honor  to  snhmit  the  following  report  of  the  operations  in 
the  astronomical  department  of  the  lake  survey  since  the  date  of  the  last  annual 
report : 

To  First  Lieutenant  M.  R.  Brown,  coi*p8  of  engineers,  was  assigned  the  charge 
of  the  astronomical  party  last  season ;  all  the  field  work  was  therefore  performed 
under  his  direction.  He  also  supervised  and  aided  in  the  performance  of  office 
work  until  March  12, 1867,  when,  he  being  removed  from  the  lake  survey,  I  was 
assigned  to  duty  in  his  place. 

Lieutenant  Brown  took  the  party  into  the  field  with  instructions  to  separate  it 
into  three  divisions,  and  to  locate  the  divisions  at  the  best  practicable  points  for 
the  astronomical  determination  of  the  large  primary  triangles  of  Lake  Superior. 
The  first  triangle  selected  was  Vulcan,  Northeast,  and  St.  Ignace.  This  triangle 
covers  an  area  of  so  great  an  extent  that  it  may  be  well  to  give  it  a  more  minute 
description  than  it  is  necessary  to  accord  the  others,  which,  though  large,  were 
determined  with  comparatively  little  difficulty. 

Vulcan  station  is  situated  on  the  highest  available  eminence  on  Keweenaw 
Point,  the  first  platform  of  the  station  being  eight  hundred  feet  above  the  lake 
and  seventy-five  above  the  ground. 

The  point  selected  on  St.  Ignace  island  is  twelve  hundred  and  eighty-nine 
feet  above  the  lake,  and  at  Northeast  an  elevation  of  nine  hundred  and  forty- 
five  feet  above  the  lake  was  reached. 

Michipicoten  island  was  at  first  considered  the  proper  location  for  the  station, 
but,  on  examination,  it  was  found  that  the  greatest^ height  was  but  nine  hundred 
and  twenty-nine  feet  above  the  lake,  and  the  horizon  of  this  point  and  that  of 
Vulcan  being  twenty-five  miles  apart,  it  was  decided  best  to  occupy  the  location 
on  the  Northeast  coast. 

The  lengths  of  the  sides  of  this  triangle,  as  since  determined  by  the  latitudes 
and  difference  of  longitudes  of  the  stations  at  the  apices,  are:  Vulcan-St.  Ignace, 
93.0 miles;  Vulcan-Northeast,  96.6  miles;  and  St.  Ignace-Northeast,  88.46  miles. 

Neither  the  powder  flashes  of  several  nights,  nor  the  heliotrope's  light  for  sev- 
eral days,  having  been  seen,  the  latitudes  of  the  stations  were  approximately 
determined,  and  also  the  differences  of  longitude,  by  transportation  of  chronom- 
eters, in  order  to  determine  the  azimuths  of  the  stations  from  each  other,  l^he 
land  not  being  visible,  it  was  necessary  that  the  observers  should  be  able  to 
direct  their  instruments  towards  the  points  where  the  signals  were  made,  a 
slight  deviation  having  heretofore  thrown  the  flashes  out  of  the  field  of  view  of 
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the  telescopes.  After  this  determination,  the  flashes  were  plainly  yieible  by  tlie 
aid  of  the  telescope,  and  were  frequently  seen  by  the  unaided  eye,  when  it  was 
known  exactly  where  to  look  for  them.  This  triangle  being  the  largest,  was 
therefore  the  most  difficult  to  determine. 

The  three  others,  viz.,  Vulcan-St.  Ignace  and  Isle  Royale,  Viilcan-Isle  Rojtle- 
Whealkate,  Vulcau-Whealkate  and  Huron  Mount,  were  similarly  determined,  and 
a  description  of  the  means  employed  for  the  determination  of  one  will  therefore 
apply  to  the  others.  ' 

The  differences  in  longitude  were  determined  by  means  of  a  series  of  powder 
flashes  made  on  several  nights  by  the  observers  at  the  three  stations*  the  times 
of  the  individual  flashes  being  arranged  according  to  a  programme  previouslj 
prepared.  The  instant  of  each  flash  was  recorded  at  all  those  stations  by  chro-  j 
nometers,  of  which  ^he  errors  and  mtes  were  determined  nightly.  The  difference  * 
of  the  local  times  of  each  flash,  as  recorded  by  the  several  observers,  is  the  ap- 
proximate difference  in  longitude  between  the  stations.  The  mean  of  the  differ- 
ence of  local  times  of  each  night's  flashes  is  the  mean  result  for  that  night.  A 
mean  of  all  the  nights'  flashes  is  given  as  a  final  result. 

The  method  for  the  determination  of  latitude  was  that  of  opposite  and  nearly 
equal  meridian  zenith  distances.  The  zenith  telescope  was  the  instrument  em- 
ployed for  this  purpose. 

At  all  the  stations  azimuths  of  prominent  objects  were  determined  by  frequent 
observations  of  Polaris  at  elongation  and  culmination.  At  Vulcan  station  con- 
nection was  made  with  the  topographical  station  located  there  in  18G5. 

At  the  close  of  the  season's  work  in  Lake  Superior  the  party  was  removed  to 
Lake  Michigan,  where  observations  were  made  for  the  latitudes  of  eight  stations. 

The  results  obtained  during  the  past  winter  from  the  observations  made  last 
season  I  have  arranged  in  tables  as  follows : 

Tables  1  to  8,  inclusive,  contain  the  general  and  final  results,  with  probable 
error  of  single,  mean,  and  final  results,  for  the  latitudes  of  eight  stations  in  Lake 
Michigan,  viz :  Cana  Island,  Whitefish  Point,  Clay  Banks,  Kewaanee,  Sheboy- 
gan, Big  Point  au  Sable,  Rawley's  Point,  and  Little  Point  au  Sable. 

Tables  9  to  15,  inclusive,  contain  general  and  final  results,  with  probable 
errors  of  single,  mean,  and  final  results,  for  the  latitude  of  seven  stations  in 
Lake  Superior,  viz :  North  East,  Vulcan,  St.  Ignace,  Whealkate,  Isle  Royale, 
Huron  Mount,  and  Marquette. 

Table  No.  16  contains  the  latitudes  of  primary  triangulation  stations,  as  de- 
termined from  the  astronomical  stations ;  and  when  the  observations  were  made 
near  no  triangulation  station  the  latitude  of  the  nearest  shore-line  stake  is  given. 

Table  No.  17  contains  results  for  differences  in  longitude  between  the  stations 
at  the  apices  of  the  four  large  primary  triangles  in  Lake  Superior.  In  the  table 
will  be  found  the  number  of  flashes  recorded  at  each  station  for  each  night,  the 
mean  results  for  differences  in  longitude  for  each  night,  and  the  final  result,  or 
mean  of  all  the  nights,  as  reduced  to  the  primary  triangular  stations. 

The  observers  and  the  instruments  usea  by  them  at  the  various  stations  are 
as  follows  :  Lieutenant  M.  R.  Brown  and  Assistant  6.  Y.  Wisner  observed  at 
Vulcan  station  for  latitude  and  difference  of  longitude,  and  for  latitude  at  Ke- 
waunee^ Whitefish  Point,  and  Sheboygan.  I  was  with  the  division  under  Lien- 
tenant  Brown  a  portion  of  the  time  during  which  observations  were  made  at 
Vulcan  station. 

The  instruments  used  by  this  division  were  Wtirdemann  transit  No.  15,  of 
32 -inch  focal  length,  and  zenith  telescope  No.  1,  of  same  focal  length. 

Assistant  O.  B.  Wheeler,  aided  by  Mr.  G.  H.  Benzenbergh»  observed  for  lati- 
tude and  difference  of  longitude  at  St.  Ignace  and  Whealkate  stations,  and  for 
latitude  at  Big  Point  au  Sable  and  Little  Point  au  Sable  stations.  The  instruments 
used  were  Wtirdemann  transit  No.  1,  32-inch  focal  length,  and  zenith  telescope 
No.  16,  same  focal  length. 
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Assistant  S.  W.  Robiuson  and  Mr.  A.  A.  Robinson  observed  for  latitude  and 

difference  of  longitude  at  North  East,  Isle  Rojale*  and  Huron  Mount  stations, 

and  for  latitude  at  Gana  Island,  Glay  Banks,  and  Rawley's  Point  stations.   The 

instrument  used  was  a  transits,  prime  vertical  and  zenith  telescope,  combined,  of 

'26-ineh  focal  length,  manufactured  hy  Ristor  &  Martin,  Berlin. 

To  the  astronomical  party  was  also  assigned  the  duty  of  reading  the  angles 
of  the  four  large  primary  triangles  before  mentioned,  as  well  as  could  be  done 
with'  the  instruments  furnished.  This  was  not  satisfactorily  accomplished.  The 
instruments  furnished  to  the  observers  were  unreliable  and  entirely  unfit  for 
accurate  work ;  and  on  two  of  the  lines,  viz.,  Vulcan-North  East  and  Vulcan- 
St.  Ignace,  the  distances  were  so  great — being  respectively  96.6  miles  and  93 
miles — that  the  heliotropes  were  never  seen .  The  other  lines  of  these  triangles 
have  all  been  seen  over,  and  the  angles  approximately  measured  by  aid  of  the 
heliotrope ;  it  is,  therefore,  confidently  expected  that,  with  good  instruments  and 
the  employment  of  some  apparatus  to  enable  the  observers  to  read  the  angles  at 
night,  all  the  angles  can  be  successfully  measured.  That  steady,  brilliant  lights; 
used  after  dark,  could  be  seen,  and  angles  measured  between  them  at  distances 
at  which  the  heliotrope  cannot  be  seen,  I  think  beyond  a  doubt.  The  powder 
flashes  made  at  North  East  and  St.  Ignace  stations,  for  differences  in  longitude, 
were  frequently  distinctly  visible  at  Vulcan  station  to  the  unaided  eye,  on  those 
nights  when  extraordinary  refraction  appeared  the  greatest,  and,  as  before  stated, 
the  heliotropes  were  never  seen  over  tliese  lines. 

The  extraordinary  refraction,  or  mirage,  which  is  at  times  so  wonderfully 
great  in  Lake  Superior  region,  can  be  made  of  so  much  importance  in  aiding  the 
long  lines  of  sight,  that  a  brief  account  of  some  of  its  exhibitions  may  be  use- 
ful and  interesting.  The  following  extracts  are  from  Lieutenant  Brown's  field 
report  for  the  season  1866.     This  was  at  Vulcan  station  : 

"  In  order  to  test  the  amount  of  refraction  at  night,  and  to  ascertain  how  much 
advantage  would  be  found  in  attempting  to  obtain  readings  to  lights  at  night, 
instead  of  using  the  heliotrope,  I  kept  watch,  or  had  some  one  stationed  to  watch, 
on  favorable  nights,  for  the  Grand  Island  light— one  of  the  fourth -order,  distant 
about  85  miles,  and  elevated  287  feet  above  the  lake.  It  was  seen  for  short 
intervals  several  times,  indicating  an  addition  of  height  of  over  a  thousand  feet, 
given  in  effect  to  the  light  by  extraordinary  refraction ;  the  first  platform  of 
Vulcan  station  being  800  feet  above  the  lake. 

"  On  one  occasion  during  the  past  summer  I  saw  land  in  the  vicinity  of  Port- 
age entry,  not  over  150  feet  in  height,  elevated  to  an  apparent  height  of  over 
2,000  feet,  judging  by  comparison  with  the  known  height  of  Whealkate,  which 
was  not  much  affected  at  the  time,  and  this  without  much  distortion  of  outline. 
The  appearance  lasted  over  a  half  an  hour." 

This  phenomenon  is  no  rare  occurrence,  scarcely  a  clear  day  passing  without 
greater  or  less  exhibitions  of  it.  It  is  usually  noticeable  from  the  middle  of  the 
afternoon  until  after  sunset,  the  greatest  effects  having  been  noticed  just  before 
sunset.  The  strange  and  varied  appearances  presented  by  land,  as  seen  at  great 
distances  over  the  lake,  and  sometimes  at  short  distances,  have  been  witnessed 
by  nearly  all  the  persons  connected  with  the  lake  survey. 

Assistant  Wisner  states  that  when  engaged  at  Vulcan  station,  he  saw,  on  one 
occasion,  three  distinct  apparitions,  one  above  the  other,  of  the  heliotrope,  at 
Isle  Royale  station ;  the  lowest  of  these  was  of  a  ruddy  orange-color,  the  middle 
one  a  pure  white,  and  the  top  one  a  very  pale  white.  At  another  time  he  saw 
two  apparitions  of  the  same  heliotrope,  both  clearly  distinct  and  of  the  same 
color.  The  distance  between  the  heliotropes  appeared  to  be  about  the  elevation 
of  the  island  above  the  water-line.  The  island  itself  was  also  greatly  elevated 
in  appearance  on  both  of  these  occasions.  The  distance  between  Vulcan  and 
Isle  Koyale  stations  is  59.3  miles,  Vulcan  being  800  feet  and  Isle  Royale  station 
400  feet  above  the  lake. 
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When  at  the  station  on  Point  Abbeje,  in  September  last,  I  saw  the  Hoixm 
islands  elevated  in  appearance  to  at  least  twice  their  real  height,  and  above  them 
appeared  their  inverted  images ;  the  station  on  the  top  of  West  Huron  island 
being  in  contact  with  the  station  on  its  inverted  image. 

The  distance  from  Point  Abbeje  station  to  that  on  Huron  island  is  not  over 
seven  miles.  On  theiSame  afternoon  the  whole  of  Keweenaw  Point,  as  seen  from 
Point  Abbeye,  was  greatly  elevated,  and  also  with  an  inverted  image  above  it. 
These  appearances  frequently  assume  many  varied  forms  in  the  course  of  a  few 
minutes,  and  again  appear  fixed  for  sometimes  nearly  an  hour  at  a  time. 

I  append,  also,  some  sketches,  the  originals  of  which  were  made  by  Assistant 
Robinson,  when  at  North  East  station,  illustrating  the  appearances  presented  by 
Isle  St.  Ignace  to  an  observer  at  North  East  station,  88.46  miles  distant,  on  the 
afternoons  of  August  13  and  September  10,  1866. 

The  office-work  of  the  past  season  has  been  performed  by  Lieutenants  M.  B. 
Brown,  James  Mercur,  B.  D.  Greene,  corps  of  engineers.  Assistants  O.  B.  Wheeler 
and  G.  Y.  Wisner,  and  myself.  Assistant  S.  W.  Robinson  having  left  the  tm- 
vey  last  fall,  on  the  arrival  of  the  party  from  the  field. 

Each  reduction  has  been  computed  by  two  persons,  each  working  entirely 
independent  of  the  other.  Their  results  have  afterwards  been  carefully  compared 
and  corrected. 

All  who  have  been  connected  with  this  department  of  the  survey  since  I 
assumed  direction  of  the  work  have  performed  their  parts  with  assiduity  and 
zeal ;  and  to  Assistants  Wheeler  and  Wisner  I  am  especially  indebted  for  their 
constant  attention  to  the  work,  for  which  their  ability  and  experience  has  pecu- 
liarly fitted  them. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

JAMES  F.  GREGORY, 
First  Lieutetuint  Corps  of  Engineers. 

Brevet  Major  General  A.  A.  Humphrbys, 

Chief  of  Engineers  U.  S,  A,,  Washington^  D.  C, 


Latitude  of  lake  survey  astronomical  station,  Cana  island.  Lake  Michigan. 

Table  No.  I.^Gene^al  Results. 


DAtA 

No.  of  pairs 
observed. 

Mean     results     for 
each  night 

Probable  error  of  a — 

Single  resnlt. 

Mean  result. 

1866. 
SoDtember  30 ...... .. . 

40 

129 

3L 

o       /         w 

45    05    16.73 
45    05    16.58 
45    05    16.69 

n 

dz  0.706 
0.897 
1.290 

±.  0.112 

October  1............ 

0.079 

October  2 

0.232 

gnm 

200 

Probable  error  of  fina 
Final  rw»nlt -, 

Iresult --    =-h0.065 

___    —  i'ioavifi 

u"475  =  ±0.0K 

• 
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Lfaiitude  of  lake  survey  astronomical  station,    White   Fish   Point,  Lake 

Michigan. 

Table  No.  2.— Gehbral  Results. 


Bate. 

8  . 

33 
64 

&fean     resalts     for 
each  nigbt^ 

O           '             It 

44    52    50.88 
44    50    50.26 

Probable  error  of  a— 

SiDg^le  result. 

Mean  result. 

1866. 
October  1 

// 

=b  1.996 
1.618 

// 
±  0.347 

October  2 

0.202 

Snm  ..^r T 

97 

Probable  error  of  fina 
Final  result. -  - . . 

1  result 

h  0.172 

—  44°  52'  .'i0-"47  -4-  0.  172 

< 

Ltaiilude  (jfldke  survey  astronomical  station,  Clay  Banks,  Lake  Michigan, 

Table  Mo.  3.— G.^.neral  Results. 


DaIa 

No.  of  pairs 
observed. 

Mean    resalts     for 
each  night 

• 

Probable  error  of  a — 

A^VWJ* 

Single  result. 

Mean  result 

1866. 
October  4  ..-. 

20 
127 

o         /           /' 

44    41     15.72 
44    41    15.25 

=1=  0.968 
1.119 

n 

±L  0.216 

October  5 

0.099 

Soini 

147 

Probable  error  of  fiai 
Final  r^smU 

il  result =-1-0.090 

—AAO  A 

V  i^J'Zi  db  0.090 

• 

Latitude  of  lake  survey  astronomical  station,  KeuHiunee,  Lake  Michigan, 

Tablb  No.  4.— General  Results. 


Dttte. 

No.  of  pairs 
observed. 

Mean     results     for 
each  night. 

Probable  error  of  a — 

Single  result 

Mean  result 

1866. 
October  7 

52 

58 

44    27     12.27 
44    27    11.63 

d=  0.932 
0.783 

dt  0.122 

October  8 

0.109 

Sum 

110 

Probable  error  of  fina 
Final  result 

1  result -4- 0-"076 

AAO  97 

'.ll."93ifc0."076 

37  w ^Vol.  ii 
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Latitude  of  lake  survey  astronomical  station y  Sheboygan,  Lake  Michigan, 

Table  No.  5.— General  Results. 


Bate. 


1866. 
October  13... 
October  15  . . . 

Sum 


44 

38 


82 


Mean     results     for 
each  night. 


// 


43    45    54.00 
43    45    54.39 


Probable  error  of 


Single  result. 


Mean  reaolL 


// 


I 


// 


±  0.^70 
0.972 


±  0. 14C. 
O.IS^ 


Probable  error  of  final  result =±  ""107 

Final  result =  43°  45' 54."13  ±  O-NvT 


Latitude  of  lake  surrey  astronomical  station,   Big  Point  au    Sable,  Lah 

Michigan. 

Table  No.  6.— General  Results. 


Date. 

No.  of  pairs 
observed. 

Mean     results     for 
each  night 

Probable  error  of  a— 

Single  result. 

Mean  resolt. 

1866. 
October  4 

25 

68 
48 

O           '              II 

44    03    30.36 
44    03    30.70 
44    03    30.20 

±  0.070 
0.865 
0.678 

tl 

±  0.  ir>4 

0.  ICO 

October  5 

October  6 

o.c^? 

Rnm 

141 

Probable  error  of  fina 
Final  result 

1  result =  +  O"064 

• 

—  440  03 

'  :W."47  ±  0."CW 

Latitude  of  lake  survey  asti  onomical  station,  Rawley^s  Point,  Lake  Michigan- 

Table  No.  7.— -General  Rr^uLTS. 


Date. 


18GS. 

OW-ob«r8 

October  9 

Sum , 


93 
54 


147 


Mean  results  for  each 
night. 


// 


44     n     34.86 
44     11     34.67 


Probable  error  of  a— 


Single  result 


// 


±  0.839 
0.793 


Mean  result. 


±  O.C-C 

o.ii: 


Probable  error  of  final  results =  ±  0.' Oti^ 

Finale  result 44°  11' 34."7i:5  ±  O.U.' 
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Latitude  of  lake  suroey  astronomical  station,  Little  Point  au   Sable,  Lake 

Michigan. 
Table  No.  8.— General  Resulfs. 


No.  of  pain 
observed. 

Mean     results     for 
each  night. 

o               // 

43    40    25.00 
43    40    23.72 
43    40    23.70 
43    40    24.16 

Probable  error  of  a — 

Date. 

Single  rp.«uU. 

Mean  resnit. 

1866. 

October  14 

October  15 

10 
73 
65 
59 

±  0.626 
0.839 

±  0.198 

October  16 

U.86I                         0.105 

October  17 

0. 739                        0  nOK 

Sam 

207 

frnlinhlA  Arror  nf  final  r^Mtnlts 

....  =±0."056 
l)'23."90  ±  0.056 

Final  result =  43^'4( 

Ltatifude  of  lake  survey  astronomical  station,  north  east  coast,  Lahe  Superior, 

Table  Nti.  9— General  Results. 


Date. 


1866. 

jQne29 

July    7 

July    8 

July  10 

July  17 

August  11 

August  15 

Sum 


Mean  results  for 
each  night. 


o 

48 
48 
48 
48 

48 


10 
15 
15 
15 
15 


46    1 


'! 


48    15 


:n>.  95 

3^.a-< 
38.29 

33.88 

39.  r.o 
39. 72 
25.87 
M,  47 
24, 92 


Probable  error  of  a — 


SJDgle  result. 


0. 555 
1.369 
0.593 
0. 768 
0.  407 

0,405 
0.762 


Mean  result. 


0.143 

0.268 
0.108 
0.138 
0.203 

0. 234 
0. 152 


Probable  error  of  final  rosult =  ±  0."070 

Finale  rrsult 18  15  38.519  ±  0.''070 


Latitude  of  lake  survey  agronomical  station,    Vulcan,  Lake  Superior, 

Table  No.  UK — Qekkr^l  liKSULT>'. 


Date. 


1866. 

August  15 

Angui^t  16 

August  17 

August  18 

8ejH.      16 

H«pt.      17 

Sept.      18 


•5-2 


VC* 


29 

20 
34J 
5 
7 
4 
6 


101 


Mean  results  for 
each  night. 


o  /  tt 

Al  26  44.07 

47  26  .44. 3i 

47  26  44.  10 

47  26  44.58 

47  26  44.81 

47  26  44.  13 

47  2o  44.95 


Probable  error  of  a — 


iS ingle  result. 


II 

1.153 
1. 415 

0.  m^ 

0.764 
0.613 
0.6J9 
0. 942 


Mean  result. 


0.210 
0.ai6  • 
0.  161 
0.341 
0.  2:J2 
0.  :<49 
0.384 


Probable  error  of  fiual  result =  ±  0,  IM 

Fiual  resnit 47  26  44,251  ±  0.104 
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ItatUude  of  lake  sui'vey  astronomical  station^  Saint   Tgnace,  Lake  Superior. 

Table  No.  11. — General  Results. 


Date. 

No.  of  pairs 
observed. 

Mean  results   for 
each  night. 

o         '             /' 

48    47    £6.99 
48    47    28  12 

Probable  error  of  a— 

Single  result. 

Mean  result 

1866. 
Anff Qst   3...... ...... 

14 
23 
25 

8 
41 

1 

23 

4 

9 

±  0.856 

n 

±  0.228 

August   4............ 

0  009 

August   9.-.. 

48    47    28  49    i                 n  Ail 

0.008 

4^u.mua«    V  ........... . 

August  14 

48    47    28.56 
48    47    28.33 
48    47    28.20 
48    47    28.36 
48    47    29.45 
48    47    27.98 

1.598 
0.  $72 

0.890 
0.883 
0.650 

0  459 

Aucrust  15* 

0  104 

August  16 

August 24...... ...... 

0  ld5 

Auirust  28 

0.440 

Aucrust  29 

0  216 

Sum 

148 

Probable  error  of  finalresult                                —  "^  <V'.Q^^ 

Finalrasalt. 48^47 

'  28''.23  ±  C'.OSd 

Latitude,  of  lake  survey  astronomical  station ^  Whealkatc,  Lake  Superior. 

Table  No.  12.— General  Results. 


Date. 


1866. 
September  18. 
September  21 . 
September  24. 
S<>ptember  25. 

Sam 


Mean  reenlts   for 
eacb  night. 


// 


47 
47 
47 

47 


04  19.27 

04  18.48 

04  18.68 

04  18.24 


Probable  error  of  a — 


Si  ogle  result. 


// 


_ 


0.445 
0.706 
0.576 
0.330 


Mean  re«u.'.. 


0.  :jU 
0.132 
0,115 
0.048 


Probable  error  of  final  result ...  =  ±  0".  058 

Final  result 47^04'  18".44  ±0.058 


Latitude  of  lake  survey  astronomical  station,  Isle  Royale,  Lake  ^Superior, 

Table  No.  13.— General  Results. 


Date. 


1866. 

August  26 

September  1 . 
September  2 . 
September  3. 
Soptember  16. 

Sum 


e  . 


4 

59 
65 
23 
39 


190 


Mean  results  for 
each  night. 


ft 


48  07    55.925 

48  07'   54.586 

48  07    54.644 

48  07    65.291 

48  07    54.807 


Probable  error  of  a — 


Single  result. 


it 

0.741 
0.736 
0.U46 
0.764 
0.629 


Mean  result. 


0.0W 
0.09;^ 

o.m 

0.159 
O.IUO 


Probable  error  of  final  result. . .  =  ±  0".  066 

Finalresult .'....  48O07'54".8</7  ±  O-'.OGC 
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hatitude  of  lake  survey  aatronomieal  station,  Huron  mountain.  Lake  Superior, 

Table  No.  14.— General  Results. 


Date. 


1866. 
September  20. 
September  21. 
September  24. 
September  25. 

Sum 


Mean  resnlts    for 
each  night. 


II 


40  52  49.3 

46  52  61.7 

46  52  51.6 

46  52  51.9 


Probable  error  of 


Sing^Ie  result. 


Mean  result. 


// 


// 


±  0.196 

±  0.098 

0.236 

0.041 

1.035 

0.084 

1^217 

0.107 

Probable  error  of  final  result  .  -  =  ±  0".  064 

Finalresult 460  52'51".719  ±  0".064 


Latitude  of  lake  survey  astronomical  station,  Marquette,  Lake  Superior, 

Table  No.  15.— General  Results. 


Date. 


r-  -     M 

1^ 


1805. 

July  10 

Jo^  25 

July  26 

July  30 

Sum 


19 
30 
32 
35 


Mean  results   fur 
each  nif^ht. 


// 


46 
46 
46 
46 


31 
32 
31 


59.85 
00.07 
59.70 


32    00.02 


Probable  error  of  a-— 


Sing^'  result. 


Mean  result. 


±  1.005 
0.ti04 
0.9ti^ 
1.03U 


o 


±  0.231 
0.110 
0. 171 

0.175 


116 


Probable  error  of  final  result .  =  ±  0".  084 

Finalresult =  46^31' 59". 92  ±  0". 084 


Lutitudes  oj  lake  survey  primary  triangulation  stations,  or  shore  line  ^stakes 

nearest  to  astronomical  stations. 

Table  No.  10.— Determined  1866. 


Names  of  primary  triang!iIation  stations,   or 
shore  line  stikes. 


< 

o 
3 


u 


O 

at 
id 

A* 

93 

u 


Little  Point  au  Sable,  stake  No.  161 

Big  Point  au  Sable 

Kewaunee,  observing  post  No.  3. . . . 

Clay  Banks 

Cana  island 

White  Fish  Point,  stake  No.  1 1 ... . 


Northeast : , 

Saint  Ignace..... :..^#. 

Vulcan :. . 


Whealkate 

Isle  Royale 

Huron  mountain. 


43 
44 
44 
44 

45 
44 


4d 
48 
47 

47 
48 
46 


40 
03 
27 
41 
05 
52 


tude. 

Difference  in  lati- 
tude from  astro- 
nomical stations. 

ii 

22.76 

27.76 

14.00 

15.793 

16. 475 

50.65 

—  01.64 

—  02.71 
+  03.00 

—  00. 483 
00.00 

■f  00.21 

n 

II 

15 

24. 27 

—  131.249 

47 

28.87 

-f  00.64 

26 

44. 251 

00.00 

04 

18. 125 

—  00.315 

07 

54.794 

+  00.29 

52 

52. 495 

+  00.776 
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Rendu  for  differences  in  longitude  reduced  to  primary  triangulation  statioTu, 

Lake  Superior — Seasoih  1866. 

Table  No.  17. 


Date. 

Number 
of  flashes. 

Difierence  of  lon- 
gitude. 

o 

2 

7 
11 

Difference  of  lon- 
gitude. 

Number 
of  flashes. 

Difference  of  lon- 
gitude. 

St.  Iniace  west  of 
Vulcan. 

1            o 

00    13.98 

00    14.22 

.00    1.3.89 

Vulcan  west  of 
North  East. 

*      II 

6    46.36 
6    46.18 
6    46.23 

8t.  Ignaco  west  of 
North  East 

1866. 
Aug.    4 
Aug.    6 
Aug.  14 

1 

2 

8 
10 

3 

8 
10 

6 
7 

7 
9 

1       II 

7    00.38 
7    00.53 
7    00.23 

Mean 

6    46.26 

Isle  Royale  west 
of  Vulcan. 

♦         »        tt 

3    04.63 
3    04.76 
3    04.94 

04.61 

7    00.38 

Aug.  26 
Aug.  27 
Aug.  28 
Aug.  29 
Aug.  30 

6 
6 

9 

00     13.80 
00    14.17 

00    13.84 

• 

9 
10 
10 

9 

Isle  Rorale  west 
of  Stlgnaoe. 

1  1' 

2  51.06 
2    50.80 
2    50.75 
2    50.78 

Mean 

00    13.98 

Whealkato   west 
of  Vulcan. 

3    27.36 
3    27.26 
3    27.44 

2    50.85 

Sept.    9 
Sept.  10 
Sept.  13 

6 
21 
20 

7 
21 

20 

3    04.66 
3    04.74 
3    04.70 

n 

21 

21 

18 
27 
26 

Whealkate  west 
of  lale  Royale. 

00    22.77 
00    22.53 
00    22.76 

Mean  . . . 

3    04.72 

Huron   mountain 
west  of  Vulcan. 

'        " 
00    30.56 
00    30,73 
00    30.42 

00    22.69 

Sept.  19 
Sept.  20 
Sept.  21 
Sept.  24 

3    27.24 
3    27.65 
3    27.07 
3    27.12 

17 
26 
24 

Whealkato  west  of 
Huron  mountain. 

t          n 

2    56.64 
2    56.91 

2  56.es 

Mean . . . 

3    27.31 

00    30.57 

2    56.73 

B. — Assistant  /).  F,  Henry^s  report  for  season  of  1866. 

Office  United  States  Lake  Subvbv, 

Detroit,  November  1,  1866. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  work  accomplished 
daring  the  past  season : 

After  having  finished  the  winter's  work,  and  made  comparisons  of  the  base 
apparatus  to  test  the  compensation  of  the  tubes,  on  the  14th  of  May  left  Detroit 
on  the  steamer  Search,  to  look  again  for  the  shoals  at  the  month  of  the  Detroit 
river.  In  mj  report  for  the  month  of  Maj,  I  gave  a  detaileid  report  of  mj 
search,  and  success  in  finding  one  about  three  miles  from  Bar  Point. 

On   the  morning  of  the  24th  of  Maj,  I  again  left  Detroit  on  the  steamer 
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Search,  for  Lake  Superior,  in  accordance  with  yoar  orders,  a  copy  of  which  I 
enclose,  having  ou  hoard  the  parties  of  Assistants  Majer  and  Molitor. 

Being  detained  hy  adverse  winds,  I  was  not  ahle  to  land  them  until  the  29th  : 
Asaiatant  Molitor  about  ten  miles  above  Marquette,  near  Partridge  inland,  and 
Asaistant  Mayer  on  the  east  side  of  Huron  bay.  • 

I  next  visited  the  base  line  on  I'Anse  bay,  and  found  that  the  progress  made 
in  the  grubbing  was  very  satisfactory. 

I  ran  a  transit  line  through  the  cut  on  the  side.  I  then  went  to  Copper  Har- 
bor and  looked  at  the  location  of  Vulcan  station,  which  Assistant  Lamson  was 
then  building. 

On  the  4th  of  June  I  took  Lieutenant  M.  R.  Brown  on  board,  and  ran  over  to 
the  north  shore.  After  much  detention  on  account  of  bad  weather,  I  selected 
the  points  for  the  main  triangulation,  on  Isle  St.  IgDace,  Michipicoton  island,  and 
one  on  the  northeast  coast. 

The  land  on  that  side  is  very  much  broken,  and  the  hills  mostly  bare  on  top. 
The  rocks  arc  almost  entirely  of  the  igneous  formation.  At  St.  Iguace  my 
barometrical  determination  of  the  height  differed  only  eight  feet  from  Bayfield's 
estimate. 

I  made,  while  at  St.  Ignace,  a  partial  survey  of  the  harbor  in  which  we  lay. 
This  differed  so  little  from  Bayfield's  sketchings  ^s  to  again  make  me  wonder 
at  the  wonderful  accuracy  with  which  he  did  his  work,  considering  the  time  and 
means  at  his  disposal. 

At  Michipicoton  I  bad  litUe  trouble  in  finding  the  highe^ft  point,  a  hill  about 
930  feet  above  the  lake. 

On  the  northeast  coast  I  was  more  troubled,  the  bills  six  or  eight  miles 
fTom  the  shore  being  much  higher  tban  those  near  by ;  but  I  selected  a  point 
which  you  afterwards  approved  of — a  bare  hill  about  940  feet  high,  and  about 
two  miles  back.  Assistant  Robinson  has  since  found  the  height  of  the  hills 
back  to  be  about  1,500  feet,  and  therefore  much  better  point  for  the  station. 

On  the  20th  of  June  I  returned  to  Copper  Harbor,  where  I  found  the  parties 
of  Assistants  Wheeler  and  Robinson.  I  took  them  on  board  and  ran  to  Portage 
entry,  where  I  found  you  and  Brevet  Brigadier  General  0.  M.  Poe,  corps  of 
engineers.  We  then  ran  back  to  the  north  shore,  and  landed  the  above  parties  at 
stations  Northeast  and  St.  Ignace,  and  returned  to  Copper  Harbor  by  way  of  Fort 
Williams  and  Isle  Royale,  on  the  26th.  After  visiting  the  camp  of  Assistants 
Mayer  and  Molitor  we  ran  to  Marquette,  where  you  and  General  Poe  left  for 
Detroit. 

On  the  29lh  I  visited  the  base  line,  to  examine  the  progress  of  the  grubbing,  &c. 

On  the  30th  I  sounded  out  to  and  around  Stannard's  Rock. 

On  the  2d  of  July  I  made  a  minute  topographical  sketch  of  Little  Gull  isle, 
near  Mauitou  island,  for  light-house  purposes,  and  commenced  repairing  and 
white washiDg  the  primary  triangulation  stations  at  Kewenaw  bay. 

'  On  the  ftih  I  took  Mr.  Harding  down  on  the  base  line,  and  inspected  and  ac- 
cepted three  miles  of  it. 

On  the  7th  I  ran  to  Isle  fioyale  and  commenced  bnilding  a  30-foot  station  on 
the  point  selected  by  yon.  This  station  occupied  me  until  the  12th,  and  then  I 
was  detained  by  the  fogs  (which  have  hung  over  the  lake,  particularly  near  the 
north  shore,  for  the  greater  part  of  the  season)  until  the  16th,  when  I  ran  for 
Copper  Harbor. 

On  the  18th  and  19th,  I  built  two  water  stations  ou  Stannard's  Rock,  and 
made  a  minute  survey  of  it.  What  is  known  as  Stannard*s  Rock  is  the  highest 
part  (if  the  shoal,  and  is  a  mass  of  porphyritic  trap  about  twenty  feet  across, 
and  rising  about  three  feet  above  the  present  level  of  the  water.  The  bad  part 
of  the  shoal  extends  about  one-half  mile  north-northwest  from  the  rock,atwhicli 
distance  there  is  only  two  and  one-half  feet  of  water  over  the  rocks.     The  ridge 
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extends  about  fonr  milee  north  by  cast  from  the  rock,  where  it  falls  off  from  26 
fathoms  to  70  fathoms. 

On  the  soQth  and  east  sides  the  water  is  very  deep,  while  on  the  west  and 
north  it  ran s  off  yery  gradually.  One  of  the  stations  I  bnilt  on  the  north  fchoal 
and  the  othe^on  the  rock  itself.  The  latter  still  remained  the  last  time  I  vis- 
ited the  rock,  the  28th  of  August,  although  we  had  had'  two  or  three  severe 
storms. 

I  think  there  is  no  doubt  a  day-beacon  might  be  constmcted  which  would 
stand  through  all  the  seasons.  I  got  a  base  line  for  the  location  of  the  baoyi 
by  stretching  a  small  cord,  of  which  the  length  was  known,  over  a  series  of 
floats,  from  the  rock  nearly  at  right  angles  with  the  line  between  the  stations. 
Simultaneous  angles  were  then  read  from  each  station,  between  the  other  and  a 
flag  at  the  end  of  the  cord. 

I  also  at  this  time  sounded  several  lines  with  the  steamer  connecting  the  shoal 
with  the  shore  work  of  Keweenaw. 

On  the  20th  I  took  Lieutenant  Brown  and  supplies  for  the  north  shore  par- 
ties on  board,  and  run  over  to  the  northeast.  The  next  day  we  run  to  St.  Ig- 
nace,  and  then  back  to  northeast,  carrying  a  chronometer  with  us  to  determine 
the  difference  of  time  between  the  stations,  in  order  to  get  their  approximate 
asimuth  from  Vulcan. 

Running  back  to  Copper  Harbor,  I  spent  the  next  few  days  in  repairing  sta- 
tions and  steamer  soundings  around  Stannard's  Rock,  and  after  going  to  Mar- 
anette  for  coal,  I  run  over  to  the  north  shore  in  a  dense  fog  extending  all  across 
le  lake,  to  move  the  astronomical  parties  up  on  the  hill,  according  to  your  in- 
structions. 

On  the  3d  of  August  I  ran  back  to  Marquette,  where  yon  came  on  board. 
Hie  6th  we  ran  to  Houghton,  visiting  on  the  way  the  camps  of  Assistants 
Mayer  and  Molitor,  and  the  base  line. 

The  next  day  we  ran  to  Copper  Harbor,  sounding  a  lino  out  to  Stannard's 
Rock  on  the  way,  and  then  tried  to  do  the  sounding  off  Copper  Harbor,  bat  the 
weather  would  not  permit.  Made  a  survey  of  the  improvement  at  Lac  La  Belle* 
and  then  ran  to  Portage  entry  and  Marquette,  visiting  Assistants  Mayer  and 
Molitor  on  the  way. 

On  the  10th  Assistant  E.  S.  Wheeler  was  by  your  orders  sent  to  Superior 
City,  to  make  a  resurvey  of  the  mouth  of  St  Louis  river. 

On  the  12th,  you  having  left  for  Detroit,  I  ran  to  Copper  Harbor. 

On  the  16th  I  ran  over  to  the  north  shore,  and  moved  Assistant  KobinsonV 
party  to  Isle  Royale,  having  to  go  to  Fort  William  on  the  way  for  powder. 

Having  run  back  to  Copper  Harbor  on  the  2l8t,  I  was  from  that  time  unti] 
the  25th  trying  to  get  Assistant  Molitor's  party  on  board,  a  strong  wind  blowing 
all  the  time  from  the  northwest.  At  the  latter  date  I  moved  him  over  to  the 
base  line  to  commence  the  grading. 

On  the  30th  Assistant  £.  S.  Wheeler  rejoined  me.  ' 

After  having  run  to  Marquette  for  coal,  on  the  Slst  I  landed  the  base  appara- 
tus, &;c.  1  turned  over  the  steamer  Search  to  Lieutenant  J.  F.  Gregory,  and 
went  into  camp  on  shore  to  measure  the  base  line. 

Whenever  practicable,  I  have  sounded  lines  when  running  across  the  lake. 
The  deepest  water  (978  iPeet)  was  found  about  thirty  milee  off  Maniton  island. 

The  water  seems  to  be  generally  deeper  on  the  south  side  of  the  lake,  though 
the  higher  hWh  on  the  north  side  made  me  think  it  would  bo  different. 

The  bottom  of  the  lake,  where  the  depth  is  from  sixty  to  ninety  fathoms,  is 
red  sand  and  clay.  This  clay  is  of  all  shades  of  yellow  and  brown.  Where  the 
depth  exceeds  ninety  fathoms  the  bottom  is  almost  invariably  clay.  I  have  a 
Atimber  of  specimens,  and  I  hope  they  will  be  examined  by  a  good  microscopist, 
to  ascertain  whether  it  contains  any  of  the  infusoria  found  at  the  bottom  of  the 
•eean. 
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« 

lu  sonnding  a  line  from  Manitou  island  to  Pie  island,  I  found  a  very  remark-* 
able  ridge,  on  which  the  water  was  less  than  100  fathoms  in  depth,  though 
there  is  150  fathoms  on  each  side  of  it. 

During  the  season  I  also  visited  the  Batteau  Rock,  about  twenty  milc^s  from 
Isle  Boyale,  which  forms  a  shoal  very  similar  to  Stannard*s  Rock,  and  on  which 
I  think  a*day  beacon  would  be  of  great  advantage ;  for,  although  there  is  very 
little  commerce  as  yet  with  the  north  shore,  yet  during  the  summer  months 
steamers  with  pleasure  parties  are  frequently  running  to  Isle  Royalo  and  Thun- 
der Bay,  and  might  in  thick  weather  get  far  enough  from  their  course  to  run  on 
these  rocks.  • 

For  a  month  after  going  into  camp  it  rained  almost  every  day,  and  in  fact  we 
had  not  more  than  two  weeks  good  weather  during  the  whole  time  I  was  there. 

I  built  a  comparator  house  twenty-two  feet  long,  six  fe'et  wide,  and  eight  feet 
high,  in  which  I  put  up  the  comparator  posts,  and  made  comparisons  of  the 
standard  bar  and  tubes.       • 

Assuming  the  bar  to  be  the  same  length  as  formerly,  then  these  comparisom^ 
show  that  tube  No.  1  is  0.0027  inches  longer  than  it  was  in  1864,  and  that  tube 
No.  2  is  0.0057  inches  shorter.  This  is  probably  due  to  the  putting  in  the  new 
agates,  and  general  repairs  made  by  William  Wtlrdemann  last  year. 

Last  fall  there  were  but  about  one-half  dozen  wet  t:pots  on  the  whole  base  line, 
but  now  it  is  nearly  covered  with  water,  and  requires  side  ditches  the  greater 
part  of  the  length  of  it  to  carry  off  the  ^rface  water.  The  subsoil  being  hard 
clay  upon  sandstone,  having  an  almost  horizontal  stratification,  there  is  no 
natural  drainage,  and  but  little  absorption  of  water  falling  on  the  surface. 

About  eight  thousand  feet  was  prepared  for  measurement,  and  after  the  side 
ditches  had  taken  off  most  of  the  water  I  commenced  measurement. 

I  sank  a  stone  five  feet  long,  having  a  brass  frustum  of  a  pyramid  let  into 
its  upper  surface  uuder  the  south  base  station,  and  two  other  reference  stones 
about  100  feet  on  each  side,  at  right  angles  to  the  line. 

Contact  was  made  with  a  plumb  line  of  fine  copper  wire,  let  down  from  the 
centre  of  a  trivet  on  the  centre  post,  the  bob  of  4 J  weight  being  over  a  point  in 
the  brass. 

I  measured  284  tubes,  but  the  ground  was  so  shaky  in  places  as  to  make  even 
that  unreliable.  I  closed  the  measurement  on  a  point  in  a  brass,  similar  to  the 
one  at  the  commencement,  let  into  a  stone  four  feet  long  sunk  beneath  the  sur- 
face of  the  ground. 

On  the  14th,  having  received  orders  to  return  to  Detroit,  I  put  my  party  n 
board  of  the  steamer  Search,  ran  to  Houghton  to  communicate  your  orders  to 
Assistant  Lamson,  and  on  the  16th  went  to  Assistant  Mayer's  camp  and  took 
his  party  on  board. 

After  coaling  at  Marquette  I  ran  to  Grand  island,  where  I  left  three  shore 
party  boats. 

I  then  went  to  Middle  island.  Lake  Huron,  to  find  a  reported  shoal  between 
the  island  and  mainland.  As  there  was  a  vessel  still  on  the  shoal,  I  had  but 
little  trouble  in  finding  and  locating  it.  Having  made  a  minute  survey  of  it  1 
ran  to  Detroit,  an'iving  here  on  the  18th. 

Since  that  time  I  have  been  engaged  in  laying  up  the  steamer,  and  in  making 
a  plot  of  the  shoal  found. 

1  beg  leave,  here,  to  thauk  Assistant  E.  S.  Wheeler  and  Recorder  David 
Wallace,  for  the  able,  efficient,  and  willing  manner  in  which  they  have  performed 
all  their  duties  during  the  past  season. 

Very  respectfully,  your  obedient  t?ervant, 

D.  F.  HENRY, 
Assistant  Lake  Survey. 

Colonel  W,  F.  Ravnolds, 

Corps  Engineers^  Super  int  en  dent  Lake  Survey,  Detroit. 
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G. — Meteordogieal  report. 

Oppicb  IJnitbd  Statbs  Lake  Survby, 

Detroit,  May  31, 1867. 

Sir  :  I  Lave  the  honor  to  submit  tke  following  report  on  the  reductions  of 
the  meteorological  records  kept  at  the  several  lake  sarvey  atatious. 

On  the  Ist  of  January,  by  your  orders,  I  took  charge  of  the  mete^ruhgical 
department,  and  have  therefore  had  bat  little  time  to  make  the  necessary  redac- 
tions, and  have  been  obliged  to  omit  some  important  parts  of  the  observatiooB. 

The  situation  of  the  several  stations  are  as  tollows: 

Superior,  at  the  head  of  Lake  Superior,  near  the  mouth  of  St.  Louis  river. 
Latitude  (approximately)  46^  46'  30"  north  ;  longitude  92^  03'  28"  west ; 
height  of  observatory  above  the  lake,  forty  feet.  Observer,  £.  H.  Bly.  It  is 
protected  on  the  west  side  by  a  range  of  hills  rising  about  600  feet  above  the 
take,  and  on  the  east  side  by  a  lover  range  forming  a  valley  through  which  the 
prevailing  winds,  northeast,  have  a  free  sweep  from  the  lake. 

Ontonagon,  at  the  mouth  of  Ontonagon  river,  on  the  south  side  of  Lake  Sa- 
perior;  latitude  46°  52'  30" north;  longitude  89^  30'  30"  west;  height  of  ob- 
servatory above  the  lake,  ten  feet.  Observer,  Hampton  B.  Smith.  A  range  of 
high  hills  runs  from  five  to  twelve  miles  back  of  the  town,  which  is  thus  pro- 
tected from  the  southerly  winds,  but  fully  open  to  those  from  the  lake. 

Marquette,  east  of  the  middle  of  the  south  side  of  Lake  Superior;  latitude 
46°  32'  51"  north;  longitude  870  22'  57"  west;  height  of  observatory  above 
the  lake,  ninety-two  feet.  Observer,  H.  S.  Bacon.  Hills  from  400  to  600  feet 
high  are  on  the  east  and  south  of  the  town.  The  height  of  Lake  Superior  above 
the  sea  level  is  about  G20  feet. 

Milwaukee,  on  the  west  side  of  Lake  Michigan,  opposite  the  widest  part  of 
the  lake;  latitude  43<>  03' north ;  longitude  87^55'  west;  height  of  observa- 
tory above  the  lake,  fifteen  feet.  Observer,  J.  A  Lapham.  A  range  of  low  hills 
are  situated  to  the  northwest  and  southwest  of  the  city,  which  is  fully  exposed 
to  the  winds  from  the  lake,  but  those  from  the  land  are  much  broken  in  their 
force. 

Grand  Baoen,  ou  the  eastern  side  of  the  lake,  at  the  mouth  of  Grand  rivei^ 
directly  opposite  Milwaukee ;  latitude  43°  05'  north ;  longitude  86°  12*  33"' 
west;  height  of  observatory  above  the  lake,  twelve  feet.  Observer,  H^« 
Squier.  A  range  of  sand  dunes  breaks  the  winds  from  the  north  and  cast. 
Lake  Michigan  is  approximately  576  feet  above  the  sea. 

Thunder  Bay  island.  Lake  Huron ;  latitude  45 '^^  02'  13"  north ;  longitude  83' 
11'  26"  west;  height  of  observatary  above  the  lake,  forty  feet.  Observer, J. 
J.  Maiden.  A  low  rocky  island  about  two  miles  from  the  shore,  which  is  of  the 
same  character.  It  is  situated  north  of  the  centre  of  the  lake,  and  is  fully  ex- 
posed to  all  winds. 

Tatoas  Ctty,  on  a  bay  of  the  same  name,  near  the  mouth  of  Saginaw  bar. 
Lake  Huron,  opening  to  the  south'  and  west ;  latitude  44°  15'  57"  north ;  lon- 
gitude 83°  30'  54"  west ;  height  of  observatory  above  the  lake,  thirteen  feet  Ob- 
server, C.  H.  Whittemore.  A  range  of  high  landrf  to  the  north  and  east  of  the 
town  protects  it  from  winds  from  those  quarters. 

Lake  Huron  is  about  570  feet  above  the  sea. 

Detroit,  on  a  river  of  the  same  name ;  latitude  42°  19'  58"  north ;  longitude 
83°^west ;  height  of  observatory  above  the  river,  twelve  feet.  Observer,  John 
Brennan.  Country  low  and  flat  all  around  the  city.  Approximate  height  of 
the  river  above  the  sea,  550  feet. 

Mtmroe  City,  at  the  western  end  of  Lake  Erie ;  latitude  41^  53'  36"  north; 
longitude  83°  19'  26"  west;  height  of  ol>servatory  above  the  lake,  seven  feet. 
Observer,  John  Lane.  Country  much  the  same  as  at  Detroit,  but  the  toirn  ii 
exposed  to  the  northeast  winds  from  the  lake. 
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Cleveland,  near  the  middle  of  the  southern  side  of  Lake  Erie ;  latitode  41^  30' 
north  ;  longitude  81°  47'  west;  height  of  observatory  above  the  lake,  eighty-five 
feet.  Observer,  Benj  A.  Stanard.  The  city  is  built  on  the  bluffs  overlooking 
the  lake,  and  has  but  little  high  land  back  of  it. 

Buffalo,  at  th6  eastern  extremity  of  Lake  Erie ;  latitude  42°  53'  north ;  lon- 
gitude 78°  ()&*  west;  height  of  observatory  abpve  the  lake,  twenty-five  feet. 
Observer,  Edward  Dorr.  Country  rather  low  and  flat,  but  exposed  to  the  south- 
west and  west  winds  from  the  lake.  The  approximate  height  of  Lake  Erie  above 
the  sea  level  is  544  feet. 

Ftn-t  Niagara,  at  the  mouth  of  the  Niagara  river,  aj  the  western  end  of  Lake 
Ontario ;  latitude  43°  15'  north ;  longitude  79®  5^'  west ;  height  of  observatory 
above  the  lake,  ^7.5  feet.  Observer,  Lewis  Leffman.  Fully  exposed  to  winds 
from  the  lake,  Jbut  somewhat  protected  from  the  low  hills  to  the  south,  which 
form  the  Falls  of  Niagara. 

Charlotte,  at  the  mouth  of  Genesee  river,  near  the  middle  of  the  southern  side 
of  Lake  Ontario;  latitude  43°  12'  34"  north;  longitude  77°  51'  west;  height 
of  observatory  above  the  lake,  37.5  feet.  Observer,  Andrew  Mulligan.  The 
town  lies  on  both  sides  of  the  valley  formed  by  the  Genesee  river ;  low  hills  to 
the  west  and  south. 

SackeWs  Harbor,  on  a  bay  at  the  eastern  end  of  Lake  Ontario ;  latitude  43° 
55'  north ;  longitude  75°  57'  west ;  height  of  observatory  above  the  lake,  30.6  feet. 
Observer,  Henry  Metcalf.  Country  around  the  town  low  and  flat,  exposed  to 
all  winds  from  the  westward.    Lake  Ontario  is  about  235  feet  above  the  sea. 

GENERAL    MBTBOROLOGICAL    REDUCTIONS. 

In  tables  A  will  be  found  the  reductions  of  the  observations  at  the  several  sta- 
tions, from  July  to  December,  inclusive,  for  1866.  The  reductions  for  the  rest 
of  this  year  were  given  in  the  last  report. 

In  these  the  barometer  has  been  reduced  to  the  freezing  point ;  the  elasticity, 
the  humidity,  and  the  gaseous  pressure  of  the  atmosphere,  computed  from  the 
psychrometer  readings  ;  and  the  winds  resolved  and  reduced. 

Tables  B  ^ive  the  maximum,  minimum,  and  mean  of  the  barometer  and  ther- 
mometer, and  the  amount  of  rain-fall  for  the  months,  seasons  aud  years,  since 
the  commencement  of  the  observations. 

Tables  C,  D,  and  E,  are  compiled  from  the  above,  and  show  the  stage  of  the 
barometer  and  thermometer,  ana  amount  of  rain-fall  for  the  several  years. 

By  comparing  the  mean  yearly  mean  of  the  barometer  given  in  the  last  col- 
umn but  one  of  table  C,  with  the  mean  for  the  several  years  given  in  table  F, 
it  will  be  seen  that  the  greatest  amount  of  mean  of  any  year  difiers  from  the 
general  mean  is  0.083  inch,  and  that  the  average  variation  is  less  0.05 
inch.  Therefore,  the  means  given  in  the  tables  differ  from  the  means  of  the 
several  stations,  probably  less  than  0.01  inch. 

In  the  same  manner  comparing  tables  D  and  G,  we  find  the  mean  tempera- 
ture for  each  year  differs  from  the  general  mean  temperature  by  less  than  a 
degree. 

The  range  of  the  barometer  givtn  in  table  C  is  only  that  of  the  extremes  of 
the  tri-daily  observations,  and  is  therefore  smaller  than  the  true  range. 

The  range  of  temperature  is  obtained  from  the  extreme  readings  of  the  maxi- 
mam  and  minimum  thermometers. 

In  the  following  tables  the  stations  are  grouped  according  to  their  latitudes, 
and  the  general  mean  and  range  of  the  temperature  given.  The  temperature 
generally  increases  as  the  latitude  decreases,  though  there  ai'e  some  anomalies. 
Milwaukee  is  nearly  two  degrees  colder  than  Grand  H  aven,  thoughthe  latitude 
is  about  the  same. 

Superior  has  a  lower  temperature  than  Ontonagon  or  Marquette,  though  there 
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18  little  difference  in  the  latitudes  of  tbi^  three  places.  This  may  be  dae  to 
the  yallej  formed  by  the  hills  on  each  side  of  the  former  place,  through  which 
the  northeast  winds  of  the  lake  draw  with  great  violence.  Again,  the  tempera- 
ture of  Tawas  City  is  a  degree  and  a  half  higher  than  that  of  Thunder  bay. 
This  is  also  due  to  the  position  of  the  two  stations,  the  latter  being  fully  exposed, 
and  the  former  only  open  to  southwesterly  winds. 

The  range  also  varies  greatly,  but  this  is  probably  due  to  one  station  not  being 
affected  by  some  warm  or  cold  spell,  whicii  is  experienced  at  another,  as  the 
abservations  arc  for  a  series  of  years. 

Table  showing  the  change  of  temperature  for  different  latitudes 


BtQtioaK. 


OatooagOD 

Snperlor 

Marqaettp 

Th«Bder  Bay  ihlaad 

Tawas  Cltj 

fiaekett'i  Harbor  . . 

Fort  Niagara 

OBu-lotte 

Grand  Haves 

Xllwankee 

BvflUo 

Detroit 

Monroe  City 

CleTeland 


Latitode. 


46  98  30 

46  46  30 

46  32  51 

49  fi  13 

44  19  57 

43  95  0 

43  15  0 

43  13  94 

5  0 

3  0 

42  53  0 

42  19  58 

41  S3  36 

41  30  0 


43 

43 


Longitade. 


o  I  *t 

89  30  30 

99  3  38 

87  29  57 

83  9  34 

83  30  54 

79  57 

79  59 

TT  51 

86  19  33 

87  95  0 
78  55  0 
83  0  0 
83  19  96 
81  47  0 


0 
0 
0 


Tempentcrp. 


38.5 
41. 5 
49L6 
44.3 
46L9 
4&6 
4&1 
47.3 
45ie 
47.0 
4«L1 
49.5 
49.8 


lUor- 


133 
137 

136 
Ui 

115 

13: 

IW 
107 
127 
Hi 

u: 

12 
111 


In  the  following  table  the  stations  are  grouped  according  to  their  height  above 
the  sea  level,  and  the  mean  and  range  of  the  barometrical  readings  given 
This  also  shows  some  rather  curious  anomalies,  but  none  of  much  con^equ'^'nci- 

Tahle  showing  the  relation  of  the  height  of  tlie  barometer  to  the  height  of  the 

station  above  t.?tc  sea. 


stations. 


Harqaette 

Saperior 

Ontonagon 

Cleveland 

Thunder  Bay  liland 

ICUvraakee 

9 rand  Haven 
awaa  City 

Buffalo 

Detroit 

Monroe  City 

Charlotte 

Saekett'e  Harbor 

Fort  Niagara 


Height  above 
the  flea. 

Barometer  +  S6  ioehee. 

Mean. 

1.962 
1.301 

KaxiBf. 

Fett, 
710 
660 
630 
699 
610 
!»l 
588 
583 
569 
562 
551 
S78.5 
965l6 
963.5 

ilO» 

19X 

1.70 

1.321 
1.341 
1.39B 
1.3S3 
1.399 
1.339 
1.368 
1.399 
1.699 
Le99 
1.732 

L9ST 

iOS 

to» 

1.9» 

tSSi 

±l» 

t(m 

iMl 

CL310 

2.16 

affn 

HALF-HOUBLY    OB:)BRVATIONS   AT   THUNDKB   BAY   ISLAND. 

A  series  of  half-hourly  observations  was  taken  during  two  years,  from  De- 
cember 1,  1863,  to  November  30,  1865,  at  Thunder  Bay  island,  I^ke  Huron 
These  have  been  reduced  in  the  same  manner  as  the  general  meteorological 
abstract  given  in  table  A. 
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Tabic  I  gives  the  monthly  meaas  of  the  above,  and  table  K  the  means  of  the 
several  half  hours  for  spnni^,  sammer,  autumn,  winter,  and  for  the  two  years. 

The  latter  tnbles  are  graphically  represented  in  diagram  1.  In  the  first  line 
of  the  diagram  are  given  the  carves  of  the  total  and  gaseous  atmospheric  pressure 
represented  by  a  full  and  broken  line  respectively.  To  save  room  the  curves 
were  not  plotted  according  to  their  relative  height,  and  the  gaseous  is  placed 
above  the  total  curve,  though  it  properly  Fhould  be  below. 

In  the  second  line  are  given  the  curves  of  temperature,  the  dry-bulb  being 
represented  by  a  full,  and  the  wet  by  a  broken  line ;  in  the  third  the  relative 
amount  of  humidity  in  the  atmosphere;  in  the  fourth,  the  relative  amount  of 
rain-fall  for  each  hour ;  in  the  fifth,  the  velocity  of  the  wind  ;  and  at  the  bottom 
are  given  the  resultant  directions  from  which  the  wind  blew  at  each  hour. 

The  times  of  the  maxima  and  the  minima  of  the  barometer,  thermometer,  and 
of  the  humidity,  are  given  in  the  following  tables,  the  first  of  which  is  arranged 
according  to  the  state  of  tlip  atmosphere,  and  the  second  according  to  the  seasons. 
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It  will  be  noticed  that  the  barometric  curve  shows  the  usual  double  dailj 
maxima  and  minima,  except  during  the  summer  season,  when,  from  a  cause 
which  I  cannot  explain,  we  onij  have  the  usual  first  maximum  and  second 
minimum. 

The  gaseous  pressure  curve  shows  a  double  maximum  and  minimum  during 
the  winter,  and  has  an  indication  of  the  same  in  the  spring. 

This  shows  how  little  dependence  can  be  placed  on  the  readings  of  the 
psychromet^r  when  the  temperature  of  the  air  is  much  below  freezing,  even  in 
the  hands  of  a  careful  observer,  and  I  would,  therefore,  recommend  the  discontin- 
uance of  the  reading  of  that  instrument  when  the  temperature  is  below  freezing. 

The  first  minimum  of  the  total  pressure  varies  from  3.30  to  5  a.  m. ; 
the  second,  from  2  to  4  p.  m  ,  (excluding  the  summer  minimum  as  anomalous ;)  the 
first  maximum  from  9.30  to  10.30  a.  m  ;  and  the  second  from  7.30  to  10.30  p.  m. 

Of  the  gaseous  pressure  the  maximum  is  from  midnight  to  3  a.  m.,  and  the 
minimum  from  2.30  to  4.30  p.  m.,  the  winter  curve  being  incorrect  on  account  of 
the  lowness  of  the  temperature. 

In  the  thermometer  curves,  the  almost  perfect  parallelism  of  the  curves  of 
the  dry  and  wet  bulbs  during  the  winter  shows,  as  before  noticed,  the  want  of 
accuracy  in  the  instrument  during  cold  weather. 

The  minimum  of  the  dry  bulb  occurs  at  3.30  a.  m.  during  the  spring,  sum- 
mer, and  winter,  but  in  autumn  it  is  at  5  a.  m.,  while  the  maximum  occurs  at 
2  p.  m.  in  the  spring,  and  at  2  30  p.  m.  during  the  rest  of  the  year. 

The  minimum  of  the  wet  bulb  varies  from  3  to  4.30  a.  m.,  and  the  maximum 
fiom  2  to  2  30  p.  m.,  being  a  little  in  advance  of  the  maximum  and  minimum  of 
the  dry  bulb. 

I  intended  to  compute  from  the  observations,  tables  for  the  hourly  connections 
for  the  periodic  and  non-periodic  variations  of  temperature,  but  have  been  obliged 
to  postpone  it  on  account  of  want  of  time. 

The  humidity  curves  have  their  maxima  from  4.30  to  6.30  a.  m.,  or  from  one 
to  two  hours  subsequent  to  the  time  of  minimum  temperature,  and  their  minima 
from  2  to  3.30  p.  m.  being  after  the  maximum  of  temperature  during  the  spring 
and  summer,  and  before  during  the  autumn  and  winter. 

The  very  depressed  winter  curve  is  probably  due  to  the  incorrectness  of  the 
psychrometer  before  mentioned. 

The  curve  of  downfall  of  rain  and  snow  generally  shows  a  maximum  at  about 
4  in  the  morning,  and  again  about  4  in  the  afternoon,  the  minimum  being 
about  10  in  the  morning,  and  again  in  the  night,  thus  being  opposed  to  the 
curve  of  barometric  pressure. 

I  have  never  seen  this  noticed  elsewhere,  and  these  records  are  too  limited  to 
establish  a  general  rule  of  correspondence  between  the  curves,  though  I  think 
the  subject  is  worthy  of  further  investigation. 

The  velocity  of  wind  curves  shows  a  maximum  shortly  after  midnight,  and  a 
minimum  after  noon  ;  this  is  in  accordance  with  the  general  impression  that  the 
wind  blows  ha^er  during  the  night  than  the  day,  which  is  commonly  true 
during  warm  weather,  but  I  did  not  expect  to  see  it  so  marked  during  the 
storms  of  winter.  During  the  spring  the  course  of  the  wind  varies  quite  regularly, 
considering  the  shortness  of  the  time  of  observation,  from  north  5^  west  at  mid- 
night to  north  24^  east  at  11  a.  m.;  in  the  summer  from  north  47^  west  at  4  a. 
m.,  to  north  80^  east  at  2  p  m.;  in  the  autumn  from  north  87^  west  at  5  a.  m.,  to 
north  229  west  at  3  p.  m.;  in  the  winter  from  north  71^  west  at  9  a.  m.,  to 
north  50^  west  at  6  p.  m.;  thus  showing  that  the  course  of  the  wind  varies  during 
the  day  opposite  to  the  apparent  motion  of  the  sun  even  during  the  winter  storms, 
and  the  differing  directions  in  the  several  seasons.  This  subject  will  be  more 
fully  discussed  under  the  head  of  land  and  lake  breezes. 

In  the  lower  lines  of  tables  K,  I  have  given  the  means  of  twenty-four  hours, 
and  also  the  means  of  one  hour's  tri-daily  observation,  viz :  7  a.  ul  and  2  and 
38  w ^Vol.  ii 


594 


BEPORT   OF  THE   SSCBETART   OF  WAR. 


9  p.  m.,  for  the  seaeoDB  and  years.    These  will  be  foand,  together  with  thdr  dif- 
ferences, in  the  following  tables : 


ANEMOGRAPH   RBCOBDS. 


Table  shotoing  the  meant  of  the  barometer,  Sfc.^  far  24  howM^  and  Jor  7  a.  m. 

and  2  and  9  p.  m» 


Sprinf. 

Sommer. 

Aatanm. 

Wfaitor. 

%j9en. 

state. 

94  hn. 

7.2,  &9. 

94  bn. 

7,2.A9. 

94  hn. 

7,2,«^9 

94  hn. 

7,9,  A9. 

94  hm 

7.^A». 

BaromtUr-\'7B  iHcke§. 

Total  praamra 

Gaseons  premire . . . 

1.317 
L147 

1.317 
1.145 

1.408 
0.966 

L400 
0.969 

1.370 
1.099 

1.368 
1.096 

1.339 
1.934 

1.396 
L298 

1.354 
1.110 

1.3S3 
LIM 

Thermometer, 

Dry  bulb. . ...••.... 

370.1 
33«.4 

6.9 

3T0.7 
340.5 

6.9 

63°.  4 
580.2 

5.4 

640.9 

580.8 

5.5 

470.7 
440.6 

7.3 

480.4 
440.9 

7.3 

930.0 
900. 9 

&9 

230.5 

210.3 

&1 

490.8 
3B0.4 

7.0 

43P.4 

Wet  balb 

390.  f 

Glondinen 

7.1 

WhuL 

Diroetion. -. 

N.eoB. 
L9 

N.60E. 
1.9 

N.940W 

LO 

N.  80W 

a7 

N.5aow 

LI 

N.5BOW 

a9 

N.Sr-'W 
9.3 

N.6IOW 

W.340W 
1.4 

K.310W 

Force 

L8 

Table  shotoing  the  differences  between  the  quantities  in  the  above  table, 

[+  liKnlflet  that  the  7»  9,  and  9  meanf  are  greater  than  those  for  94  hovn;  —  the  reverie. ] 


Beaioofl. 


Spring 

Sammer . . 
Aatamn . . 

Winter 

Two  yean 


Barometer* 


TotaL 


aooo 

—  0.006 

~aoo9 

—  0.004 

—  aooi 


Gaaeove. 


O.O0B 
0.004 
0.004 
a006 

aoo4 


Tenperatare. 


Dry  bulb. 


+  a6 
+  as 

+  0.7 

+  as 

+  0l6 


Wet  bulb. 


+  1.1 
+  0.6 
-f  0.3 

+  a4 

+  0.5 


Clondi* 


ao 

+  0.1 

ao 

—  ai 

ao 


Directloii. 


ao 

—  N.  I60  W. 
+  N.  fiow. 
+  N.  20  W. 

—  K.  30  W. 


-a3 
—  as 
.as 
-as 


It  will  be  seen  from  the  foregoing  that  the  differences  of  the  barometic  means 
at  the  hours  of  the  tri-daily  observations  and  for  the  whole  day  amount  to  almost 
nothing,  while  the  temperature  varies  about  a  half  degree. 

The  cloudiness  is  the  same,  and  even  the  force  and  direction  of  the  wind  cor- 
respond very  nearly. 

Tables  L  give  the  hourly  records  of  the  direction  and  relative  velocity  of 
the  wind  at  Milwaukee  for  1861.  These  were  omitted  in  the  discussion  of  the 
winds  in  the  report  for  1865,  and  are  added  here  to  complete  the  records  at 
Milwaukee. 

I  have  not  had  time  to  discuss  the  winds  at  the  several  stations  for  the  two 
years ;  they  are  behind,  but  hope  to  be  able  to  do  so  another  season. 

These  records  were  taken  from  the  sheets  of  Bumell's  Anemograph,  kept  at 
Milwaukee  by  Observer  J.  A.  Lapham. 

This  instrument  is  a  late  invention,  and  as  its  mode  of  working  is  peculiar,  a 
description  of  it  may  not  be  out  of  place. 

The  paper,  which  is  about  six  inches  wide,  passes  over  heriiontal  rollers  moved 


REPORT   OP   THE  SECRETARY   OP   WAR. 


591 


• 

« 
3 

g 

• 
• 

1 

fl 

•      •      ■ 

• 

0 

<» 

^ 

a 

i> 

-< 

dl 

"*.*-*% 

a 

a^ 

s 

c 

Ad  : 

do. 

§ 

SmS  1 

88 

a 

•4fno   1 

o»ao 

• 

a 

0 

lOtO    • 

^ 

. 

o 

a 

^rs : 

8 

•2 

-< 

0 

i 

aa  : 

ad 

^ 

• 

dp, : 

«ii 

>:• 

o 
o 

88 

9 

a 

•^na   '• 

<oaD 

g 

N«S/«« 

i 

«i 

A 

1- 

< 

me»   • 

f-« 

H 

m 

JO 

9 

ni  ■ 

;     37. 

• 

1 

1 

m 

E'a 

do. 

•      • 

aa 

s 

BgS 

So 

a 

•««« 

00  c^ 

• 

»3 

1          ** 

0   • 

^*  ^^ 

i-l 

O 

a 
< 

• 

• 

c 

a 

'**^** 

g 

o 

— 

*                         •           • 

& 

^ 

3 

as 

;    aa 

C4 

•i 

o 

u 

did 

«  a. 

«D 

S 

n 

^^^ 

rt8 

S 

•<iRO 

«cr» 

+ 

w^ 

ft* 

s 

3 

o 

2gSS      - 

s 

CS  O  CC  CO          w 

.       .       •       •                   • 

f-<  »-« t-^  rH          ^^ 

a 

1 

• 

3 

< 

^-^ 

*     1 

o 

H 

o 

eBS»sad 

:ddei.a.dsd.d. 

r^        »- 

1 

CO 

« 

E 
c 

1 

'  c 

!§ 
•  > 

1     = 

i] 

>  c 

■    w 

•  c 

i  c 

1 

1        c 
:        « 

1 

■ 

1         ^ 

:5 

;s 

i    » 

! 

03 


§g 


aa 
.10. 

88 


■OOD 


a  a 

id  d, 

8S 

net 


0  4D 


Ea 

•     ■ 

ee  o. 
8co 


ss 


&a 


e  a 

83 


ss 


«!d. 

88 


^ 


ii  d 

88 

t-r* 


8 


ae 

d  d 
?8 

00  i» 


sa 
•id 

S8 

00  00 


s 


aa 

«  o. 
2  "• 

CC  CO 

too 


si's  9 

a  ;■"  *2 

BE? 


g  3 


VCD 


aa 

(ill 
So 


d  Ck 

88 

•vet 


aa 
S8 


15 


dH 

88 

cie* 


s 


88 

OIOO 


ad 

c!d 

88 

Oit- 


aa 

c  d 

SS 

OaOO 


s 


aa 

ts  d. 

88 


O  —  ' 


io8^6       CO 


? 


E  a  2  a  a  .a 

«  d  dtdd  8  o. 

o^  c  c  o  o  o 

CO  C-.  C  O  CO  O  3 

CO  o  CO  Oi  CO  c  r« 


afaa 

-  S  3  5       0 
-  a      "8 


i 


596         BEPOBT  OF  THB  SECBBTABT  OF  WAB. 

The  records  axe  taken  from  the  sheete  bj  passing  them  nnder  a  glass  scale  of 
the  width  of  the  hour  spaces,  graduated  between  the  maxima  and  minima  lines 
of  the  four  cardinal  points.  By  placing  the  centre  of  the  scale  over  the  hoar- 
marks  on  the  paper,  the  mean  direction  of  the  wind  for  the  half  hour  preceding 
and  the  half  hour  following  may  be  read»  and  the  number  of  double  strokes  (or 
curves)  seen  underneath  the  scale  will  ^ive  the  relative  velocity  per  hour. 

This  anemograph  was  set  up  in  the  latter  part  of  February,  1861,  under  the 
direction  of  Captain  6.  6.  Meade,  topographical  engineer,  but  it  did  not  get  into 
working  order  until  the  first  of  April  following,  at  which  time  the  hourly  records 
commence. 

During  the  month  of  May  the  velocity  cups  were  broken,  and  had  to  be 
taken  off  for  repairs.  They  were  replaced  about  the  first  of  June,  at  which 
time  the  machine  was  taken  down  from  a  high  tower,  on  which  it  was  first 
placed,  and  removed  to  the  observer's  house  for  greater  convenience,  but  with 
not  so  good  an  exposure. 

The  effect  of  this  is  apparent  in  the  greater  mean  velocity  of  the  wind  during 
the  month  of  April,  and  I  have,  therefore,  omitted  this  month  in  many  of  my 
calculations. 

To  find  the  mean  direction  of  the  wind,  for  a  month  or  year,  we  must  first 
find  the  sums  of  all  the  winds  that  have  blown  during  that  time  from  the  differ- 
ent points  of  the  compass.  This  has  been  done  for  each  month,  according  to 
the  form  shown  in  table  M. 

The  velocity  numbers  are  taken  from  the  hourly  records,  in  table  L,  and 
placed  in  their  appropriate  columns  corresponding  to  the  direction  of  the  wind. 
The  number  of  entries  in  these  columns  gives  the  number  of  hours  the  wind  his 
blown  from  the  several  points  of  the  compass,  or  the  duration  of  the  wind.  The 
sum  of  each  column  gives  the  whole  body  of  wind  which  has  passed  over  the 
place  from  each  point. 

I  call  this  the  amount  of  the  wind,  as  it  is  the  product  of  the  duration  by  the 
velocity. 

In  the  last  column  are  given  the  hours  of  calm. 

In  table  N  are  placed  the  duration  and  amount,  numbers,  and  the  relative 
velocity  found  by  aividing  one  by  the  other. 

In  place  of  interpolating  for  the  hours  omitted  in  the  records,  and  for  the 
purpose  of  comparing  one  month  with  another,  I  have  reduced  all  the  months 
to  a  mean  month  of  730  hours.  These  reductions  will  be  found  in  the  sixth 
and  seventh  columns  of  table  N. 

In  tables  0  are  given  the  observed  duration,  mean  relative  velocity,  and 
the  amount  of  wind  for  the  several  points  for  each  month,  and  for  the  whole 
time ;  and  in  tables  P  the  comparative  duration  and  amount  for  the  same  time. 

In  tables  Q  are  shown  the  mean  comparative  duration,  and  amount  and  mean 
relative  velocity,  for  each  season  and  for  the  year. 

These  quantities  are  graphically  represented  in  the  wind  roses,  diagrams  2-1^ 
The  shaded  parts  show  the  duration,  &c.,  for  the  several  points,  being  plotted 
from  the  outer  towards  the  inner  circle.  It  will  be  seen  that  in  the  earlier 
months  the  N.NE.  and  SE.  winds  prevail,  and  the  W.  and  SW.  in  the  latter. 

In  every  month  but  December  the  greatest  velocity  is  during  the  winds  from 
the  N.NE.,  and  in  that  month  from  the  E.SE.  and  SW. 

The  amount  and  velocity  roses  for  the  month  of  April  cannot  be  compared 
with  those  of  the  other  months,  on  account  of  the  change  in  the  position  of  the 
anemograph  before  mentioned. 

The  wind  roses  for  the  seasons  and  year  need  to  be  compared  with  those  of 
subsequent  years  to  draw  any  conclusion  from  them  in  regaitl  to  the  prevalence 
of  different  winds. 
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RESULTANT  OIRBCTION  AND  VliIX)CITY. 

Lambert's  formula  for  finding  the  resaltant  direction  of  the  wind  is  for  onlj 
eight  points,  and  does  not  take  into  account  the  velocity. 
I  modified  it  somewhat,  as  follows : 

In  Fig.  1,  let  A  B  represent  the  meridian  A  D,  an  east  line,  and  A  0  the 

direction  from  which  the  wind  we  wish  to  reduce  is  blowing. 
This  wind  must  be  resolved  into  two  forces,  one  N  and  one 
E,  so  by  taking  all  the  winds  blowing  around  the  point  A 
daring  a  certain  time,  and  resolving  into  their  resultant 
forces  in  the  direction  of  the  four  cardinal  points,  ther 
can  be  summed  up  and  the  resultant  direction  obtained. 
To  do  this  we  can  use  either  the  duration  or  amount  of 
the  wind.  Then  letting  a  =  the  duration  or  amount  of  the 
wind,  from  a  given  point ;  h  =  the  angle  made  by  that  point 
^'^•^'  "  with  the  meridian ;  x  =  the  resultant,  north  or  south,  and 
y  =  the  resaltant  east  or  weat ; 

a  cos.  b,  

then  we  have  x  = a  =  cos.  b. 

sine  90^ 
y  =  a  sine  b  ^  a  sine  b. 

Bine  90° 

Making  a  =  1,  and  b  severally  equal  to  the  angle  the  first  four  points  make 
with  the  meridian,  we  will  have  a  series  of  constant  multiples  for  the  quantities 
in  table  N. 

In  table  R  are  given  the  duration  and  amount  thus  reduced  for  the  month  of 
September. 

The  sums  of  the  quantities  in  the  duration  and  amonnt  columns  are  then 

E-W 

substituted  in  Lambert's  formula;  =  the  tangent  of  the  angle  made 

N— 8 
by  the  resultant  directions  of  the  wind  with  the  meridian. 

The  proportionate  part  of  the  wind  blowing  in  the  resultant  directions  is  foand 
by  multiplying  the  numerator  of  the  fraction  by  the  sine  of  the  angle  of  the 
resultant  direction,  and  dividing  by  the  duration. 

The  resultant  relative  volocity  is  found  by  dividing  the  sum  of  all  the  amount 
columns  by  the  sum  of  all  the  duration  columns. 

Id  table  S  is  given  the  resultant  direction,  progress,  (or  proportionate  part,) 
and  relative  velocity  of  the  wind,  computed  from  both  the  duration  and  amount 
for  each  month,  and  for  the  whole  time. 

In  most  of  the  months  it  will  be  noticed  that  the  resultant  direction  computed 
from  the  dnration  and  the  amount  differs  but  little,  though  in  the  month  of  Sep- 
tember the  difference  is  nearly  sixty-two  degrees. 

In  the  early  months  of  the  year  it  will  be  seen  that  the  resaltant  directions 
are  from  the  north  and  northeast,  and  in  the  later  months  from  the  south  and 
southwest,  while  that  for  the  whole  time  is  nearly  west. 

I  have  also  given  the  resultant  direction,  omitting  the  month  of  April,  which, 
as  computed  from  the  amount,  differs  not  quite  eleven  degrees  from  that  of  the 
whole  time,  including  that  month. 

I  have  called  storms  all  those  continuoas  winds  whose  relative  velocity  is  four 
and  one-half  miles  per  hour  and  over,  that  being  being  nearly  one-half  the 
greatest  relative  velocity  (9.2). 

In  table  U  are  given  the  storms  which  occurred  during  the  different  months, 
and  in  table  V  the  same  grouped  according  to  their  directions. 
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Nearly  one-half  of  the  Btorms  it  will  be  seen  come  from  the  north  to  north- 
east,  and  about  one-third  from  the  southwest  to  west. 

The  greatest  velocity  was  in  June,  with  a  southwest  wind,  and  the  longest 
storm  was  in  November,  with  a  southeast  wind. 

RAIN-FALL   WITH   DIFFBRBNT    WINDS. 

Tables  W  give  the  direction  of  the  wind  during  the  time  of  down^  of  run 
or  snow  at  Milwaukee  for  the  years  1861-'62-'63  and  1864. 

The  following  table,  compiled  from  the  above,  shows  the  number  of  times  of 
rain  or  snow  (amounting  to  more  than  0.1  inch)  when  the  wind  blew  from  six- 
teen points  of  the  compass,  and  the  proportionate  amount  of  downfall  for  each 
point  during  the  four  years : 


Points. 

No.  of  times 
of  downfall. 

Amount      of 
downfall  in 
U.S.  inches. 

North 

2 
22 

28 

7 

3 

13 

26 

10 

8 

15 

29 

8 

4 

6 

11 

6 

16 

0.91 

12.32 

16.81 

4.63 

2.32 

8.07 

10.98 

7.07 

4.61 

7.52 

11.87 

2.14 

2.04 

1.48 

5.90 

2.28 

7.29 

0.45 

North-northeast . .... ...... .... .... ...... ...... .... ...... 

0.M 

Northeast 

0.60 

East-northeast 

O.00 

East 

0.16 

East-southeast 

0.61 

Southeast , 

OM 

Soath-southeast 

0.71 

South 

0.56 

South-southwest 

0.50 

Southwest ....*......... .-  — . 

0.41 

West-southwest. 

0.27 

West 

a  SI 

Weat-northwest 

0.:25 

Northwest 

0.54 

North-northwest 

0.38 

Calm 

0.46 

From  this  it  will  be  seen  that  though  rain  fell  about  the  same  number  of  times 
when  the  wind  blew  from  the  northeast,  southeast,  and  southwest,  yet  theamosiit 
of  rain  was  nearly  half  as  much  again  with  a  northeast  wind  as  with  the  wind 
from  the  other  points,  and  that  nearly  one-third  of  the  whole  amount  of  down- 
fall occurred  when  the  wind  was  north  northeast  to  northeast. 

The  least  amount  of  downfall  was  when  the  wind  blew  from  the  cardinal 
points.  This  may  be  partly  accounted  for  by  the  fact,  as  shown  by  all  the  ane- 
mograph records,  that  the  wind  blows  more  seldom  from  those  points  than  from 
any  other  of  the  compass. 

COMPARISON   OF   HUMIUITY»  KVAPORATION,  TBMPERATURB,   BTC. 


the  purpose  of  showing  the  relation  between  the  humidity,  evaporation, 
ature,  cloudiness,  and  the  direction  and  velocity  of  the  wind,  I  have  given 


For 
temperature, 

in  table  X  their  several  daily  means  for  the  summer  months  of  the  years  1863* 
1863,  and  1864  at  Milwaukee,  Wisconsin,  and  in  table  Y  have  eliminated  the 
quantities  separately  and  £ound  the  proportionate  value  of  the  others  for  each 
year. 

Table  Z  is  a  summation  of  the  last  for  the  three  years  takeu. 
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Thas  we  have  in  the  last  mentioned  tables,  first,  the  mean  value  of  the  tem- 
perature, humidity,  &c.,  for  the  direction  of  the  wind,  and  the  number  of  days 
observed ;  second,  the  mean  value  of  the  several  States  corresponding  to  the 
different  velocities  of  the  wind ;  and  so  on. 

Looking  at  the  final  table,  Z,  it  will  be  seen  that  we  have  the  highest  tempe- 
rature with  a  wind  from  the  south-southwest  to  west,  and  the  lowest  with  one  from 
the  north  to  north-northeast ;  the  greatest  velocity  of  the  wind  from  the  north 
to  northeast,  the  least  from  the  east  to  southeast 

The  direction  of  the  wind  seems,  however,  to  have  but  little  effect  on  the  evap- 
oration and  humidity. 

Again,  we  have  the  highest  temperature  when  the  relative  velocity  of  the  wind 
is  from  0.5  to  1.0,  and  the  least  when  it  is  blowing  the  strongest.  The  humidity 
is  not  regularly  and  the  evaporation  but  slightly  affected  by  its  increase. 

Thirdly,  the  temperature  is  seen  to  be  but  little  effected  by  the  changes  in  the 
amount  of  humidity  in  the  atmosphere,  but  the  evaporation  and  cloudiness  are 
almost  in  an  inverse  proportion  to  its  increase. 

Fourthly,  the  cloudiness  does  not  show  much  effect  on  the  temperature  except 
when  the  sky  is  overcast,  but  the  evaporation  decreases  and  the  humidity  in- 
creases as  we  pass  from  a  clear  to  a  clouded  sky. 

Fifthly,  the  humidity  decreases  slightly  and  the  evaporation  increases  with  a 
rise  of  temperature,  and  the  sky  becomes  somewhat  more  clouded  and  the  wind 
less  strong. 

Sixthly,  the  elimination  of  the  evaporation  but  reasserts  the  foregoing;  with 
its  increase  the  temperature  rises  and  the  humidity  and  evaporation  decrease. 

Most  of  the  above  facts  might  seem  to  be  so  plain  as  to  need  no  proof,  but  it 
is  interesting  to  be  able  to  demonstrate  them,  and  some  of  them  are  raUier  curious; 
for  instance,  the  slight  effect  the  velocity  of  the  wind  has  upon  the  humidity  and 
evaporation,  and  also  the  effect  of  the  cloudiness  upon  the  temperature. 

ATMOSPHERICAL  PRB88URB  UPON  THB  WATBR. 

The  effect  of  the  atmospheric  pressure  upon  the  surface  of  the  water  is  shown 
in  tables  A  A,  where  tbe  mean  height  or  the  water  for  every  six  hours  from 
Saxton's  self-registering  tide  guage,  the  mean  relative  velocity  and  direction  of 
the  wind  for  every  six  hours  from  Burnell's  anemograph,  and  the  tri-daily  ob- 
servations of  the  barometer  and  thermometer  from  the  general  meteorological 
abstract,  are  given  for  the  years  lS61-'62-'63  and  '64  at  Milwaukee,  Wisconsin. 
These  tables  are  graphically  represented  in  diagrams  14 — 21. 

Milwaukee,  as  will  be  seen  by  a  reference  to  the  description  of  the  stations, 
is  situated  on  a  small  bay  on  the  west  side  of  Lake  Michigan,  south  of  the  centre 
and  opposite  the  broadest  part  of  the  lake.  It  is  protected  by  low  hills  from 
the  full  effect  of  the  winds  from  the  south  to  north  by  west,  but  exposed  to  those 
from  other  quarters.  The  effect  of  easterly  winds  is  to  raise  the  water  in  the 
bay,  and  of  westerly  winds  to  depress  it.  Northerly  winds  will  raise  and 
southerly  winds  will  lower  the  level  of  the  water  in  the  whole  lake  after  they 
have  blown  for  some  time.  Therefore  the  water  in  a  southeast  wind  will  be  first 
raised  by  the  easterly  and  afterward  lowered  by  tbe  southerly  tendency,  while 
a  northeast  wind  will  raise  the  water  continually.  In  southwest  and  northwest 
winds  this  action  is  reversed.  In  some  cases  however  the  first  effect  of  a  north- 
east wind  is  to  blow  the  water  away  from  the  mouth  of  the  bay,  and  thus,  for  a 
short  time,  to  lower  it.  These  facts  must  be  taken  into  consideration  before  we 
can  intelligently  examine  the  diagrams  to  find  the  effects  of  atmospheric  pres- 
sure. Inij^any  cases  in  the  diagrams  the  water  will  rise  or  fall  contrary  to  the 
inflitence  exerted  by  the  winds.  It  will  then  be  seen  that  the  barometer  curve 
is  opposed  to  the  water  curve,  and  that  the  direct  pressure  of  the  air  is  greater 
than  that  of  the  air  in  motion.  And  when  the  wind  is  strong  enough  to  raise 
or  lower  the  water,  contrary  to  the  weight  of  air,  the  rapidity  with  which  it 
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retarns  to  its  equilibrium  ebowB  tbe  effect  of  the  preeeare  npon  it  Tbe  maxi- 
mnm  rise  in  tbe  water  will  occur  when  a  strong  easterly  wind  is  blowing  at  the 
time  of  a  low  barometer,  and  the  minimum  when  a  westerly  wind  and  a  high 
barometer  are  simnltaneons.  These  facts  show  that  the  atmospheric  pressnn 
on  the  water  of  the  lakes  is  the  same,  though  in  a  less  degree,  as  that  often  seen 
on  the  coast  of  South  America  during  the  great  fall  of  the  barometer  before  a 
hurricane,  and  also  why  the  fishermen  along  the  coast  can  often  predict  tbe 
approach  of  storms  by  the  rise  or  fall  of  the  water.  In  order  uos  to  confoae 
the  diagrams  the  temperature  curves  were  omitted. 

LAND  AND  LAKE  BSBBZB. 

To  ascertain  whether  we  have  upon  the  lakes  a  land  and  lake  breeze  similar 
to  the  land  and  sea  breezes  .on  the  ocean,  I  have  compiled  from  the  konrij 
anemograph  records  at  Milwaukee  and  Cleveland  and  from  the  half-honrij 
observations  at  Thnnder  Bay  island  tables  B  B.  In  these  tables  the  nnmbo 
of  days  are  given  in  which  the  wind  blew  from  the  different  points  of  the  com- 
pass during  the  several  hours  in  the  months  of  June,  Jaly  and  Augasti  all 
stormy  and  cloudy  days  being  first  thrown  out. 

A  summation  of  these  tables  for  each  place  is  given  in  tables  0  C,  and  tbe 
latter  are  graphically  represented  in  the  diagrams  22  and  25,  according  to  tbe 
principle  of  indexed  planes  used  by  M.  Koeuptz  in  his  meteorology,  in  wbicb 
the  curves  represent  the  outlines  of  planes  passing  through  every  fifth  number 
in  the  tables,  the  larger  number  being  taken  as  hills  and  the  lesser  as  vaDejs. 

Diamm  22,  for  Milwaukee  for  four  years,  shows  a  decided  breeze  off  the  lake 
from  the  east-southeast  and  southeast  from  10  or  11  o'clock  a.  m.  till  6  or  7 
o'clock  p.  m. ;  from  noon  till  5  p.  m.  on  nearly  one-half  of  the  days  taken,  tbe 
wind  blew  from  these  two  points.  This  would  be  from  the  broadest  part  of  tbe 
lake. 

The  land  breeze  is  not  as  well  marked,  its  effect  being  probably  diminisbed 
by  the  hills  back  of  Milwaukee. 

In  diagrams  23,  for  Cleveland,  on  the  other  hand,  we  have  but  little  indication 
of  a  lake  breeze,  but  have  a  land  breeze  from  9  o'clock  in  the  evening  till  9 
o'clock  in  the  morning. 

The  Cleveland  anemograph  being  on  a  high  tower  upon  the  bluff  overlooking 
the  lake,  the  lake  breeze  rarely  rises  high  enough  to  effect  it,  while  it  feela  tbe 
full  influence  of  all  winds  off  land. 

There  is,  however,  but  one  year's  observations  here,  as  the  anemograph  broke 
down  and  has  never  been  replaced. 

Diagram  24,  being  very  curiously  banded,  I  reduced  the  number  of  points 
used  to  eight  and  replotted  it  in  diagram  25. 

This  banding  shows  the  difference  between  a  careful  observer  and  a  macbine, 
the  observer  having  only  recorded  the  wind  as  blowing  from  the  eight  priDcipil 
points. 

The  latter  diagram  shows  a  breeze  from  the  south  and  southeast,  in  wbieb 
direction  the  main  body  of  the  lake  lies,  and  from  the  north  from  10  a.  m.  to  10 
p.  m.,  and  from  the  north  and  northwest  from  midnight  to  8  a.  m. 

The  island  lying  a  distance  from  land,  and  having  a  large  body  of  water 
around  it  from  north  to  south  by  east,  the  lake  breeze  assumes  a  rotary  character 
opposed  to  the  apparent  motion  of  the  sun,  and  the  land  breeze  much  weakened 
in  its  effect.  This  was  also  shown  in  diagram  1  to  be  true  for  all  the  seasons  as 
well  as  for  the  summer  months  we  are  now  investigating.  The  island  is  not 
large  enough  to  have  a  land  breeze  of  its  own,  and  only  received  apart  of  that 
from  the  mainland. 

Whether  this  lake  breeze  blows  from  the  centre  of  the  lake  towards  each 
shore,  is  a  question  we  have  not  the  means  at  present  of  investigating,  but  hope 
to  have  at  some  future  time. 
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The  last  lines  in  the  tables  give  the  number  of  days  taken  in  each  month  and 
season  and  the  number  of  hours  of  calm. 

In  tables  G  G  it  will  be  seen  that  the  calmest  hours  were  from  10  o'clock  at 
night  to  4  o'clock  in  the  morning  at  Milwaukee,  and  at  Thunder  Bay  island  from 
8  o'clock  in  the  evening  till  midnight,  while  at  Cleyeland  the  most  windy  hours 
were  from  10  at  night  to  3  in  the  morning,  which  is  a  confirmation  of  the  sup- 
position that  the  day  breeze  does  not  reach  the  elevation  of  the  observatory. 

The  records  of  the  levels  of  the  water  at  the  several  stations  have  not  oeen 
reduced  since  1863,  nor  have  I  been  able  to  give  enough  attention  to  them  to 
report  upon  them  this  year. 

I  hope  another  year  to  be  able  to  bring  them  up. 
Very  respectfully,  your  obedient  servant, 

D  P.  HENRY, 
AttUtant  Lake  Survey. 
General  W.  F.  Raynolds, 

Corps  of  Engineers,  Sup*i  Lake  Survey,  Detroit, 
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the  northern  and  northwestern  lakes  at  Superior  City^  Wisconsin. 


TAPOR. 


Hnmldity. 
Saturation  =1,000. 


a 


.934 

.878 

.888 

.838 

.807 

.927 

.942 

.880 

.934 

.940 

.810 

.782 

.943 

.941 

.890 

,948 

946 

890 

942 

893 

940 

943 

9S3 

,939 

.890 

940 

796 

.947 

,898 

942 

942 


906 


.831 
.880 
.895 
.880 
.880 
.941 
.940 
.940 
.940 
.946 
.936 
.940 
.940 
.947 
.937 
.940 
.890 
.869 
.937 
.872 
.802 
.921 
.853 
.856 
.890 
.816 
.872 
.867 
.872 
.872 
.934 

.895 


a 

CI 


831 

661 
896 
387 


930 
551 
731 


301 
432 
899 
884 
630 
626 
802 
644 
904 
5.59 
880 

Oftta 

,  OSfO 

937 
579 
880 
793 
721 
954 


838 
76B 


750 


.804 
.727 
.943 
.893 
.731 
.942 
.940 
.890 
.744 
.941 
.880 
.941 
.708 

•  «Kf 0 

•  Bo4 
.893 
.817 
.854 

•  ODD 

.841 
.592 
.930 
.872 
.619 
.783 
.727 
.880 
.751 

Rfil 
.  oov 

.876 

.935 

.829 


.872 
.793 
.642 

.708 
.859 
.886 

.822 
.933 
.644 
.669 
.584 
.947 
.939 
.946 
.558 
.  15W5 
.858 
.890 
.893 
.940 
.935 
.a34 
.5.17 
.880 
.946 
.943 
.898 
.943 
.942 
.893 


836 


.843 
.843 
.937 
.935 
.941 
.941 
.939 
.941 
.941 
.935 
.939 
.880 
.903 
.890 
.936 
.704 
.790 
.943 
.723 
.718 
.853 
.923 
.861 
.853 
.772 
.935 
.872 
.878 
.935 
.937 
.936 

.883 


S 


.879 
.777 
.809 
.644 
.845 
.914 
.791 
.811 
.917 
.762 
.623 

■VIQ 
.  oSfV 

.930 
.921 
.822 
.711 
.879 
.797 
.912 
.782 
.920 
.925 
.935 
.685 
.883 
.893 
.820 
.933 
.921 
.907 
.868 


WIND. 


Direction. 
From  whence. 


833 


.826 
.817 
.925 
.903 
.851 
.941 
.940 
.924 
.875 
.937 
.918 
.987 
.850 
.811 
.919 
.846 
.832 
.889 
.849 
.810 
.749 
.925 
.862 
.776 
.758 
.8-J6 
.875 
.832 
.897 
.895 
.935 

.869 


i 

d 


NE.  .. 
NE.  .. 
N W.  . . 
NMr  . . . 
NW... 
ne  .  . . 
NW.  .. 
NW... 
NE. . . . 
Culm.. 

NMr  . .. 
8W.  .. 
N.NW. 

NE.... 

s  w  . . . 

NW... 
Calm.. 
NW... 
NE.... 
Calm  . . 
NE.  .. 
Calm . . 
NE  .  .. 
8 W^.  . . 
NE.  .. 
NE  .  .. 
NW.  .. 
NE.  ., 
NW.  .. 
NE.  .. 
Calm.. 


NW.  . 

8W.  . 

SW  .. 

NE.  . 

8W.  . 

NE  .  , 

NE.  . 

NE. 

NE.  . 

NE. 

NR. 

NE. 

NE. 

N  •  .  • . 

NE  . 

NE. 

NW. 

NW. 

NW. 

NW., 

NW 

Calm 

NW. 

NW. 

8W. 

8W.  , 

NE. 

NE.  . 

NW. 

NE.  . 

NE. 


a 


NE. 

NW. 

NW. 

NW. 

NE  . 

NE. 

NW 

NB. 

NE. 

•  •  •  •  •  « 

8W. 

8W. 

NB. 

NB. 

SW. 

NW. 

NB  . 

NW. 

NE 

8W. 

NE. 

NE. 

NB  . 

8W. 

NB  . 

NB. 

NW. 

NE. 


NB. 

NW 


NW. 

SW. 

NE. 

NE. 

SW. 

NE. 

NE. 

NB. 

NE. 

NE. 

NB. 

NE. 

SW. 

NW. 

NB. 

NE  . 

NW. 

NE  . 

NW. 

NW. 

NW. 

NE. 

NW. 

NW. 

SW  . 

NE. 

NE  . 

NW. 

NB. 

NE. 

NE. 


a 

o. 


NB.  . 
NMr  .  . . 
NW.  . 
Calm . 
NE.  . 
NW.  . 
NW.  . 
N  -  .  •  • 
NB.  . 

B  ■    .  •  • 

SW.. 
8  W^ .  . . 
NE.  . 
NE  .  . . 
NB.  . 
NW.  . 
NE.  .. 
Calm .. 
Calm.. 
Calm  . 
Calm  . 
NB  .  ., 
Ciilm  . . 
SW  .. 
NB  .  . 
NB  .  . 
NE.  . 
Cftlm. 
NE.  . 
NB.  . 
NW.  . 


NW.  .. 

SW.  .. 
NB  .  . . 
NB.  ., 
Cnlm .. 
NE  .  .. 
NB.  . 
NB.  . 
NE.  . 
NB.  . 
NE.  . 
NE.  . 
SW.  . 
Calm. 
NE  .  • 
Calm  . 
NE.  . 
NB  .  . 
NW.. 
NW.. 
Calm. 
Calm. 
NW.. 
Calm  . 
Calm. 
NB  .  . . 
NE.  . 
NW.  . 
NE.  . 
NE.  . 
NE.  . 


Velocity,  in 
miles,  per 
hoar. 


a 

i< 


1.0 
1.0 
1.0 
1.6 
1.0 
2.0 
1.0 

a6 

3.0 

0 
3.0 
6.0 
2.0 
1.0 
2.1 
1.0 

0 
0.6 
1.0 

0 
5.4 

0 
8.4 
0.6 
1.0 
2.0 
1.0 

a6 

1.0 

3.0 
0 


a4 

2.0 
1.0 
1.0 
0.6 
1.0 
4.0 
2.0 
1.0 
3.0 
3.0 
1.0 

a6 

4.5 
4.2 
3.0 
J. 6 
0.6 
0.6 
3.0 
3.6 
0 
1.0 
1.0 
1.0 
3.0 
3.6 
0.3 
2.0 
1.6 
1&4 


8 

■ 

o. 


3. 
2. 
8. 
3. 
6. 
1. 
& 
1. 
3. 

a 

4. 

3. 
1. 

1. 

a 

2. 

I. 
1. 
.^ 

3. 
3. 
3. 
2. 
3. 
3. 
2L 
1. 

'  •  « 

1. 

& 


6. 
3. 
2. 

1. 
0. 

4. 
6. 
1. 
1. 
1. 

a 

2. 
3. 
3. 
& 

1. 
0. 

1. 

3. 
4. 

2. 
8. 

a 
a 

6. 

1. 

2. 
4. 
1. 
5. 

2a 


a 

■ 

ex 


1.0 

a6 

3.0 
0 

ao 
a6 

LO 
0.6 

a6 

1.0 

4.3 

3.0 

2.4 

0.6 

3.0 

1.0 

0.6 

0 

0 

0 

0 

15.4 

0 

a6 

1.0 
1.0 
1.0 
0 
3.0 
1.6 
1.0 


II 

If 

el 


•^5 


s 

1 


1.3 
1.0 

a3 

1.3 

ao 

1.0 
8.6 
1.0 
2.0 

a3 

4.3 
4.0 
2.3 
1.0 

a  3! 

1.7, 
0.7, 

a  6 

0.7 
1.3 

ao 
6.o: 

2.3, 

1.0 
1.7 
3.0 
1.0 
0.7 
1.0 
1.6 

ao: 


o 

N.  45  E  . 
N.21  W. 
N.  45  W. 
N.  45  W. 
N.39E. 
N.  34  E 
N.  45  W. 
N.  12  E  . 
N.45E 
South    . 
8.53W. 
S.45W. 
N.31E 
N.  45  E 
S.45W. 
N.  45  W. 
N.  45  E 
N.45W. 
N.  45  E  . 
S.45W 
N.  45  E 
N.  45  E 
N.  45  E  . 
S.45W 
N.  4.S  E  . 
N.45E 
M.  28  W. 
N.  45  E  . 
N.  45  E 
N  45R 
N.  45W. 


2. 7!  N.  5  E  . 


Amonnt  of 

cloadinest. 

(0  =  dear 

uky.) 

(10=gky  en. 

tirely  over- 
cast. 


• 

s 

i 

d 

m 

O. 

r* 

G* 

7 

5 

6 

4 

10 

3 

0 

4 

2 

0 

)0 

10 

0 

6 

0 

3 

0 

0 

0 

•  •  •  • 

0 

0 

0 

3 

10 

5 

8 

8 

8 

7 

0 

3 

9 

10 

0 

3 

6 

3 

0 

3 

10 

10 

6 

7 

10 

10 

10 

3 

0 

6 

8 

3 

0 

3 

10 

2 

0 

.  •  •  • 

10 

8 

10 

5 

1.8 

4.8 

a6 

LO 
1.6 

a6 

0 
5i4 
2.0 
4.2 

a6 
a6 

6.0 
2.4 
0.6 

0 
5.4 

0 
3.0 

a9 
a6 

LO 
0 
0 

a6 

0 

0 

8.4 

ao 

6.0 
4.2 
7.2 
5.4 


5.0 
2  0 


N. 
S. 


0.7|  N. 
r.  8  N. 
C  3  S. 
3.4  N. 
4.0 
2.3 


1.9 


N. 
N. 
N. 


1.5  N. 

3.7|  N. 
1.8  N. 
0.7i  8. 
2.3  N. 


5.1 
1-0 
1.0 
0.7 
M 
2-7 
1.9 
8.0 
1-5 


N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 


0.6  N. 


23 
2.1 
3.9 
3.3 
2.0 
4.7 
1.4 

L7 


S 

N. 

N. 

N. 
N. 
N. 
N. 


45  W. 
45  W 
45  E 
45  E  . 
45  W 
45  E. 
45  E. 
45  E 
45  E 
45  £ 
45  E 
45  E 
45  W 
14  W. 
45  E 
45  E 
11  W. 
27E 
45  W. 
45  W. 
45  W 
45  E 
45  W, 
45  W, 
45W 
45  E. 
45  E  . 
44  W, 
26  E 
45E. 
45E. 


S 

ex 
o» 


8 

3 

2 

10 

8 

6 

3 

0 

3 

0 

6 

2 

10 

10 

10 

3 

2 

2 

2 

4 

10 

10 

4 

0 

8 

4 

4 

3 

4 

10 
6 


4.9 


N.23E 


3 

5 

6 

4 

3 

8 

0 

6 

7 

8 

10 

10 

10 

10 

10 

3 

0 

2 

10 

10 

10 

10 

10 

10 

10 

3 

2 

4 

10 

3 

4 

5 

0 

6 

0 

3 

0 

4 

0 

3 

4 

3 

8 

6 

0 

8 

6 

4 

0 

0 

4 

3 

3 

0 

0 

2 

8 

3 

6 

5 

10 

10 
5.2 

4.9 

0 

5 

6 

8 

10 

10 

10 

5 

8 

10 

10 

10 

10 

0 

0 

0 

4 

10 

3 

2 

0 

4 

5 

0 

0 

10 

3 

0 

10 

7 

10 

5w5 


o  ■ 

< 


a  s 


13 
03 
06 


.54 
L30 

»  •  •  •  • 

LTl 


.66 


.06 
4.47 


13 
34 


33 


63 


38 


13 


L3] 
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tAe  northern  and  northweitem  lakea  at  Superior  Oityt  Wisconsin, 


TAPOB. 


Saturation  =1,000. 


^ 

i 

i 

4 

!• 

A 
et 

a* 

.873 
.879 
.798 
.939 
.999 
•  069 
.999 
.997 
.993 


.993 
.997 
.916 
.916 
.890 
.918 
.903 
.905 
.916 
.919 
.895 
.916 
.925 
.997 
.916 
.777 
.861 
.864 
.876 
.777 


899 


.867 
.769 
.820 
.730 
.836 
.750 
.937 
.790 
.995 
.919 

AOft 

.993 
.914 
.991 
.997 
.916 


.738 


993 
916 


887 

803 

,893 

1 896 

910 


,893 
,840 


875 


.595 
.895 
.495 
.9:17 
.740 


.779 
.797 
.685 
.783 
.619 
.698 
.561 
.631 
.889 
.933 
.559 
.  mfo 
.995 
.856 
.867 
.999 
.879 
.487 
.441 
.765 
.895 
.880 
.899 


.714 


.407 
.575 
.869 
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Reductions  of  the  monthly  meteorological  regitter  of  the  survey  sf 
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of  32*^  Fahr.,  expressed  In  United 
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01 

1 
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.083L0» 
.067[0» 

25 

29.223 
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99.169 

29.184 

-  6 

13 

13 

-5 

14 

14 

07.7 

16 

-6 

.091.067 

26 
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29.329 
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29.338 

8 

9 

-  1 

10 

10 

0 
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14 
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.00^,045 
.(«&.0» 

27 
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7 

-4 
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8 

-3 
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28 

29.780 

29.744 

39.851 

29.793 

-17 

7 

-  9 

-16 

8 

-8 

-5.3 

10 

-17 

.006.04^ 

.017.014 

89 

29.790 

29.643 

29.  .'i91 

89.675 
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1 
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9 
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4 

-8 
14.0 
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30 
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-4.3 
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39.683 
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-13 
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-4.7 
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oao 
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\ 
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the  nortAem  and  northwettem  lakes  at  Superior  CUyt  Wisrtmsin. 


TAPOR. 

wnn>. 

Amonnt  of 
clondineM. 
(0= clear 
•kj.) 
(10— »ky  en- 
tirely over- 
caat.) 

n 

sa 

o  .'a 
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Humidity. 
Satiiration  — 1,000. 
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Fromwhanoa. 
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miles,  per 
koar. 
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a3 

0 
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0 
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0 

0 

a6 
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10 
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10 
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10 
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10 
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10 

0 
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a 
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o. 
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0 
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0 

0 
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10 

6 

10 

10 

10 

8 

7 

3 

8 

7 

10 

6 
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8 

3 

4 
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10 

0 

3 
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a 

• 

cw 

.  895 

.903 
.811 
.794 
.900 
.807 
.829 
.990 
.756 
.529 
.900 
.895 
.797 
.816 
.912 
.893 
.797 
.907 
.624 
.820 
.883 
.782 
.883 
.775 
.876 
.705 
.705 
.903 
.  868 
.872 
.768 

.  896 
.860 
.850 
.896 
.896 
.914 
.912 
.777 
.8(J7 
.898 
.880 
.896 
.910 
.903 
.895 
.893 
.896 
.895 
.788 
.860 
.883 
.738 

.&^ 

.804 
.872 
.900 
.895 
.860 
.849 
.791 

.896 
.855 
.839 
.897 
.844 
.883 
.915 
.784 
.680 
.900 

.858 

.907 
.  894 
.  862 
.898 
.803 
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.  BOB 
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NW... 
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N 
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NB.... 
NB.... 
Calm.. 
NB.... 
SW... 
SW... 
NB.... 
Calm.. 
NW... 
NB.... 
NB.... 
SW... 
NW... 
SW... 
Calm . . 
NW... 
SW... 
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NW... 
NW... 
SW... 
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B 
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Calm.. 
8W... 
NB.... 
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Calm.. 
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1.0 
37 
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a3 
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0.6 
0.3 
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ao 
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0.3 
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1.3 
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37 
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N.45W. 
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N.  45W 

10 
0 
3 
4 

0 

10 

10 

0 

0 

10 

0 

0 

10 

10 

10 

6 

0 

0 

4 

6 

10 

3 

0 

0 

6 

10 

10 

10 

3 

0 

.893 

.87« 

•  oBo 

.829 

.905 

.913 
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.846 
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358 
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.592 
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.557 
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.789 
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.816 
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.823 
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NW . .. 
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SW... 
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NW^ ... 
NE. ... 
8W... 
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SW... 
NMT. .. 
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14 
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90 
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95 

96 
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99 
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Barometer  reduced  to  temperature 
of  39^  Fahr.,  exprea«ed  in  United 
States  inchei  and  deelmala. 


a 


S9.313 
29.290 
2a  947 
28.966 
28.943 
29.059 
29.159 
29.456 
29.643 
29.475 
29.391 
29.271 
29.296 
29.188 
29.127 
29.933 
29.457 
29.441 
29.414 
29.346 
29.196 
29.  198 
29.348 
29.307 
29.414 
29.336 
29.370 
29.371 
29.307 
29.378 
29.087 


29.281 


29.063 
99.390 
29.348 
29.614 
29.616 
29.554 
29.437 
29.304 
29.287 
29.368 
29.345 
29.916 
99.361 
99.340 
29.729 
99.630 
99.443 
29.431 
99.413 
99.918 
29.985 
99.337 
29.403 
29.381 
29.356 
29.063 
29.930 
99.375 
99.324 
29.985 
29.127 


a 

et 


99.363 


29.262 

29.212 
28.884 
28.915 
28.986 
29.027 
29.173 
29,548 
29.535 
29.379 
29.280 
29.280 
29.258 
29.222 
29.119 
29.957 
29.463 
29.403 
29.367 
29.291 
99.185 
24.  313 
29.269 
29.390 
29.364 
29.300 
29.371 
29.309 
29.278 
29.304 
28.987 


i 


29.254 


29.099 
29.297 
29.328 
29.571 
29.576 
29.451 
29.363 
29.288 
29.344 
99.340 
29.280 
29.934 
99.395 
29.496 
29.706 
99.510 
99.466 
99.400 
99.375 
99.950 
99.338 
29.353 
99.363 
99.391 
29.943 
99.061 
99.982 
29.284 
99.967 
29.212 
29.095 


99.339 


29.300 
99.102 
28.966 
28.959 
29.018 
29.023 
29.267 
29.579 
99.480 
99.369 
29.291 
29.270 
99.985 
29.136 
29.217 
99.335 
29.558 
29.396 
29.327 
29.249 
29.178 
29.339 
29.309 
29.344 
29.417 
29.335 
29.342 
29.276 
29.106 
29.205 
28.990 


29.257 


29.283 
29.227 
29.434 
29.583 
29.546 
29.446 
29.332 
29.267 
99.364 
99.333 
99.963 
99.310 
99  205 
29.545 
99.679 
99.463 
99.470 
99.394 
99.969 
99.979 
99.321 
99.394 
99.350 
99.370 
99.929 
99.147 
99.991 
99.309 
99.964 
99.917 
98.969 


i 


99.340 


99.292 
99.201 
2a  932 
2a  947 
28.962 
29.036 
29.900 
99.528 
99.553 
99.405 
29.391 
29.274 
29.28«) 
29.182 
29.154 
29.275 
29.293 
29.413 
29.369 
29.295 
29.186 
29.983 
29.309 
29.324 
29.405 
29.324 
29.361 
29.319 
29.230 
29.296 
29.021 


29.264 


29.148 
29.305 
29.370 
29.589 
29.579 
29.484 
29.377 
29.286 
29.332 
99.347 
99.996 
99.953 
99.997 
99.437 
99.700 
99.534 
99.460 
99.406 
99.350 
29.947 
99.315 
99.361 
99.379 
99.381 
99.976 
99.090 
99.966 
99.390 
99.998 
99.938 
99.040 
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the  northern  and  northtoestem  lakes  at  Ontonagon,  Michigan. 


VAPOR. 

WIKU. 

Amount  of 
cloudineiM. 
(0= clear 
sky.) 
(10= sky  en- 
tirely over- 
cast.) 

Amount  of  evaporation,  in 
U.   8.  inches  and  deci- 
mals. 
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Humidity. 
Saturation  =  1,000. 

Direction. 
From  whence. 

Velocity, 
miles, 
hour. 
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3 
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4 

6 

6 
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2 
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10 

a2 

0 
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10 

2 
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3 
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3 
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10 
2 
9 

10 
0 
3 
2 
8 
0 
6 
6 
0 
3 
2 
3 
2 
3 
4 
8 
8 
2 
3 
3 
2 
S 
2 
2 
6 

4.0 

lis 

•< 

.669 

.390 
.706 
.822 
.659 
.745 
.822 
.735 
.635 
.655 
.:M6 
.324 
.613 
.653 
.727 
.640 
.620 

.601 
.644 
.694 
.822 
.876 
.971 
.727 
.869 

.574' 

.708 
.893 
.683 
.900 
.799 
.819 
.859 
.320 
.774 

.967' 

.765 

.815 

.613 

.793 

.786 

.793 

.723 

.704 

.884 

.553 

.712 
.757 
.786 
.812 
.900 
.774 
.778 
.768 
.537 
.545 
.687 
.803 
.785 
.772 
.788 
.819 
.781 
.5.37 
.782 
.878 
.859 
.826 
.799 
.639 
.  7.52 
.833 
.741 
.709 
.747 
.834 

8 

S 

S 

8 

8 

8 

S 

N 

8 

8 

S 

S.SW  . 

S 

NW... 
8W.  .. 
Calm.. 

S 

8 

W 

8 

Calm  . . 
NE.  .. 
Culm.. 

S 

S 

N 

Calm.. 
NE  .  . . 

8 

8 

S 

8 

8 

W 

8 

NB.  .. 

W 

W 

W.NW 
.NE.  .. 

S 

N.  .... 
NW.  .. 
NE.  .. 
NE.  .. 
NE.  .. 
NW  •  .. 
^1 .  .... 
N.  .... 

N 

N.  .... 
NE.  .. 
NE.  .. 
W.NW 

N 

NE.  .. 
NE.  .. 
NE.  .. 
NB  .  .. 

N 

NE  .  .. 
NW.  .. 

8 

S 

W 

w 

N.  .... 
Calm.. 

W 

8 

8 

8 

8.     ... 
Calm.. 
NW... 

8 

8 

W 

8 

W 

8 

W 

NE.  .. 
NB.  .. 

S 

S 

8 

S 

8 

S 

W 

8 

NW.  .. 

0 

South .  . 
South  . . 
S.56W. 
8. 14W. 
N.  45  E  . 
8. 45  W. 
S.14W. 
N.89W. 
N.  74  E  . 
South .  . 
South .  ■ 
S.81W. 
N  33E. 
N.33B. 
South .  . 
N.67W. 
South .  . 
West.  .. 
We»t.  .. 
Went.  .. 
N.  45  E  . 
N.  45  E  . 
8.52W. 
South  .  . 
N.  74  B  . 
N.  45  E  . 
N.  75  E  . 
N.  51  E  . 
Went... 
N.  79  E  . 
N.22W. 

• 

.783 

.755 

.876 

.60 
.60 

.860 
.829 



.55 

.881 

.727 

.737 

.741 

.864 
.945 
.776 



.06 
.47 

•  1f4  I 

.80 

.90S 

.582 

.869 
.738 
.896 
.755 
.886 
.648 
.472 
.644 
.712 
.54-2 
.6l>5 
.658 
.673 

.432 

.833 

.860 

.914 

.935 

.833 

.820 

1.000 

.888 

.880 

.944 

.829 

.662 

.761 

.IM 

S.43W. 

3.10 

1 

35 
25 

2 

2 

2 

2 

4 

2 
•2 

4 
12 

0 

4 
35 

4 

4 
12 

4 

2 
35 
60 
12 
35 
35 
25 

4 

4 

2 

4 

0 
12 

M    •   •  • 

4 

2 

2 

2 

2 

2 

2 

4 
12 
12 
25 
25 
12 
12 
25 

2 
12 
25 
25 
25 
35 
12 
35 
25 
25 

4 
25 

4 

12 
25 
25 

•  «  ■  • 

12 
12 

2 

4 
12 
12 

4 
12 
12 

4 
25 
25 

4 
25 
12 
25 

4 

4 
25 
35 

4 

4 

45 
12 
12 

4 

4 

2 

4 

4 
25 

•  •  •  • 

.708 
.935 
.880 

.765 
.613 
.872 
.675 
-.613 
.613 
.588 
.876 
.695 
.563 
.751 
.811 
.725 
.720 
.617 
.621 
.747 
.695 
.564 
.655 
.893 
.761 
.653 
.727 
.647 
.786 
.686 
.808 
.749 
.636 
.814 

.872 
.631 
.869 
.819 
.665 
.665 
.588 
.876 
.769 
.770 
.843 
.909 
.902 
.665 
.933 
.799 
.915 
.752 
.816 
.761 

.927' 

.689 

.687 

.819 

.788 

.861 

.772 

.798 

.827 

.867 

.782 
.726 
.874 
.807 
.736 
.736 
.664 
.877 
.789 
.737 
.808 
.878 
.845 
.747 
.787 
.710 
.827 
.781 
.759 
.745 
.723 
.836 
.688 
.732 
.760 
.808 
.810 
.669 
.849 
.778 
.837 

NW... 
NB.  .. 

8 

S 

8 

S 

SW.  .. 
NE.  .. 

8 

S 

S 

Calm  .. 

N 

N 

8 

S 

S.SW. 

s 

s 

NW^.  .. 
NE.  .. 
NB.  .. 

N 

N-  ..«• 

XM  •    •  •  « • 

8 

E.:... 

8 

8 

Calm.. 
8 

N 

8 

S 

8 

8W.  .. 

8 

NE.  .. 
NE.  .. 
NW.  .. 
NE.  .. 
NE.  .. 
SB  . . . . 
NE.  .. 
NW... 
NE.  .. 
NE  .  .. 

W 

NE.  .. 

W 

NW... 
NE  .  .. 
NB  .  .. 
NW... 
N.  . ... 

W 

NE.  .. 
NE.  .. 

W 

NE.  .. 
NE.  .. 
8 

N 

ab  -  •  • 

SK  •    •  •  •  • 

8 

NE.  .. 
NB  .  . . 
NB     .. 
S 

l!i .    .... 

s 

8 

NE.  .. 

8 

NB.  .. 

8 

8 

8 

8 

8 

NW... 

8 

8 

NE.  .. 
N.  . ... 

8 

NE.  .. 

8 

8. 

8 

8 

8 

N.31W. 

N.  47  E  . 
South . . 
South  .  . 
N,  53E. 
N.63B. 
N.  45  E  . 
8.  30E. 
N.25B. 
N.87E. 
8.43E. 

East 

N.45B. 
N.  9E.. 
N.85E. 
8.3E... 
8.  47  W. 
N.  61  E  . 
S.43W. 
N.45W. 
N.  47  E  . 
N.53E. 
N.  4E.. 
North  .. 
N.63W. 
N.75E. 
N.58E. 
8.45W. 
N.  86  B  . 
N.52E. 
South  .. 

0 

10 
0 
0 
0 

10 

10 

10 
2 
2 
5 
0 
0 
0 
3 
2 
2 
0 
0 
6 
8 
8 
8 
8 
0 
3 
2 
8 
3 
0 
4 

3.7 

.45 
.10 

.927 

.929 

.930 

.816 

.878 
.903 
.878 

...... 

.10 
.40 

.831 

.915 
.909 

.42 

.857 

.859 

.819 

897 

.897 

.819 

.553 
.819 

.42 

722 

.781 

.815 

.850 

.426 

.15 

1  000 

.871 

.829 

.834 

.708 

.794 

.777 

.S.S3E. 

2.04 

39  w— Vol.  ii 
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Reductions  of  the  monthly  meteorological  register  of  the  survey  of 


TKMPKRATVRX— rARRKHHEIT. 

TArOK. 

Barometer  reduced  to  temperature 
of  32°  Fahr.,  expreitsed  in  U.  8. 

inchei  and  decimals. 

Wet  bulb,  or 

Dry  bulb,  oi 

•  tem« 

Ela»tidty.inr.8. 

Dftte. 

point  of 

peratnre  of  the 

iDcbes  and  ded- 

evaporation. 

open  air. 

• 

B 

0 

1 

i 

s 

^ 

^ 

• 

a 

s 

• 

a 

• 

■ 

S 

• 

• 

S 

• 

S 

• 

s 

• 

8 

• 

e 

S 

• 

d 

P» 

0* 

e 

d 

o. 

o. 

d 

ex 

0. 

0) 

« 

« 

B. 

e. 

*■ 

t- 

01 

a 

S 

4* 

o 

O 

1* 
o 

o 

Oi 

o 

s 

o 

i 

o 

»* 

01 

a 

S 

1866. 

O 

o 

Sept.      1 

28.905 

28.980 

29.032 

28.972 

66 

59 

50.5 

68 

64 

66 

66.0 

70.  5i.'S0 

.612. 433. 165*.  402* 

2 

29.092 

29.114 

29.219 

29.142 

55 

60.5 

53.5 

56.5 

62 

57 

5a5 

T2 

46 

.413.5Ci7.363.4iial 

3 

29.253 

29.247 

29.296 

29.265 

58 

62 

55 

55 

69 

61 

61.7 

73 

50 

.  349 .  462 .  .354 .  3Wi 

4 

29.188 

29.209 

29.238 

29. 212 

53 

55    , 

49 

54 

56.545 

51.8 

61 

42.3.389.413;...   i. 401 

5 

29.253 

29.267 

29.329 

29.283 

42 

61    ' 

52 

42.5 

62.553 

55.7 

6a5 

4a a.  360.  517  .388.. >6i 

« 

29.375 

29.322 

29.323 

29.340 

45 

60 

.55 

46 

63 

56 

5a3 

65 

42.5 

.286.  491. 420. 3» 

7 

29.273 

29.210 

29.223 

29.235 

48 

56 

55 

49 

58 

56 

54.3 

61 

47 

.322!.  422. 430. 3* 

8 

29.320 

29.433 

29.562 

29.4:)8 

52.557 

48 

54 

61 

49 

54.7 

64 

45 

.:C5. 4 12. 322. 373 

9 

29.650 

29.604 

29.544 

29.599 

44 

62 

58 

45 

64 

58 

55.7 

69 

40.5.275.529.482.42* 

10 

29.479 

29.354 

29.286 

29.373 

45 

62 

50.5 

45.5 

67 

52 

54.8 

70 

4a  5 

.293.  489. 347. 37S 

11 

29.126 

28.995 

28.899 

29.007 

47 

59.5 

57.5 

48.5 

65.5;60 

58.0 

68.5 

42.5 

.303.4*^9.440.381 

12 

28.781 

28.802 

29.048 

28.877 

50 

50 

49 

58 

55 

54 

53.7 

68 

42. 5. 334.  295.  Jj-^. 364 

13 

29.213 

29.254 

29.237 

29.235 

44 

48 

41 

51 

57.5 

42.5 

50.3 

59 

41      .  196. 216. 238.  ST 

14 

29.348 

29.  419 

29.455 

29.407 

33 

46 

43 

43 

49 

44 

45.3 

51. 5 39. 5!.  058.  271.  264.198 

15 

29.495 

29.363 

29.240 

29.366 

39.560 

50 

41 

66 

51 

52.7 

67 

4a  5 

.  223 .  438  .  348. 3» 

16 

29.142 

29.316 

29.418 

29.292 

52     49 

50 

53.5 

57 

45 

51.8 

55.5  47 

.  .368.  24*.? .-..Laos 
.195.361.263.273 

17 

29.215 

29.424 

29.386 

29.442 

.^'5. 5  51. 5 

43.5 

36.5 

53 

45 

44.8 

54 

:a 

18 

29.385 

29.348 

29.378 

29.370 

38     !48.5 

39.5 

39 

53 

40 

44.0 

55.5 

37. 5^.  216. 382. 236. 3431 

19 

29.278 

29.250 

29.274 

29.267 

44 

64 

60 

45 

85.5 

61 

6a8 

86 

59     .275.309.5(15.363 
38.5.358.399'.a«J0.399' 

SO 

29.465 

29.609 

29.637 

29.570 

54 

57 

.36.5 

58.563 

37.5 

52.7 

71.5 

21 

29.628 

29.448 

29.516 

29.531 

42  5 

53. 5 

50 

50     64 

55.5 

56.5  54.  53a  5 

.169.271.288.245 

22 

29.268 

29.099 

29.235 

29.201 

35 

71.5 

5a561.5i88.550.5 

69.  8  88  5 

48 

....1.542. 330- Si; 

23 

29.495 

29.476 

29.526 

29.499 

48.5 

48 

42 

57 

5&  5  44.  5 

52.3 

60 

43 

.229. 243. 234. 23S 

24 

29.468 

29.361 

29.524 

29.  451 

41.5 

50 

38.5 

44.5 

5a  5  40 

46.0 

56 

39 

.223. 315. 214.  «4 

25 

29.652 

29.599 

29.612 

29.621 

41 

49 

42 

44.5 

51. 545 

47.0 

79 

29 

.211.315.228.251 

26 

29.614 

29.536 

29.482 

29.544 

43 

55.5 

53.5 

46 

6a  559. 5 

56.3 

66 

38 

.238.. 34 1 1.330. 303, 

27 

29.399 

29.275 

29.331 

29.335 

54.5 

66 

58.5 

58.5 

71.5ea5 

64.5 

79.5 

38.  .5. 372.  566. 424.454; 

28 

29.548 

29.242 

29.235 

29.342 

60. 5  65. 5 

62 

68.5 

87     71.5 

75.7   87 

.38. 5. 430. 340.  4-.^. 3W 

29 

29.247 

29.217 

29.159 

39.208 

53.559 

47.5 

55 

64 

49.5 

56.2  165 

4a  5. 390. 433. 303.375 

30 

29.239 

29.324 

29.456 

29.340 

40.  5.48 

45 

•  •  •  • 

42 

50     46.5 

4a  2 

56.5 

•  •  *  ■ 

38 

.233 

.3f9 

.386 

.280.?;4i 

1       ' 

Meaai. . . . 

29.336 

29.303 

29.337 

29.325 

•  ■  ■  • 

«    »   a    ■ 

50. 4  62. 6  52. 2 

55.1 



.296 

.385.3M' 

Oct.       1 

29.268 

29.098 

29.235 

29.200 

55 

61.5 

53.5 

61.5 

88.5 

59.  o 

69.8 

88.5 

48 

.347 

.446 

.385.373! 

2 

29.435 

29.476 

29.526 

29.479 

48.5 

48 

42 

51     155. 54a  5 

51.7   66 

43 

.308.23a.  182.  se 

3 

29.468 

20.481 

29.524 

29.491 

41-5 

49 

38.5 

44. 5|51     40 

45.2  i56 

39 

.228.321.214.254 

4 

29.651 

<c9.  SoM 

29.602 

29.617 

41 

50 

42 

44.5 

59. 5  45 

49.7  j79 

29 

.211|.235i.2».S5 

5 

29.630 

29.536 

29.482 

29  549 

43 

55.553.5 

46 

6a  5  59 

56.2  '66.5 

38 

.238.  335.. 337.3031 

6 

29.404 

29.275 

29.351 

29.343 

54.5 

66     58 

5a5 

71. 5  ea  5 

64.5  ;79.5 

38.5.372L566.416.45L 
38.5.421.728.530.56)1 

7 

29.348 

29.242 

29.235 

29.275 

6a5 

75i565 

68. 5;87 

71. 5 

75.7  |87 

8 

29.149 

29.116 

29.159 

29.142 

5.3.5 

59 

47.5 

55 

64 

49.5 

5a2 

65 

48.5. 390.  433. 303. 37S 

9 

29.295 

29.324 

29.435 

29.341 

40.5 

48 

42 

42 

58 

46.5 

4a  8 

5a5 

38 

.233.  2825. 280. SSjj 

10 

29.499 

29.532 

29.600 

29.544 

45 

49 

41 

46 

53 

42 

47.0 

55 

41 

.286.295.244.8751 

11 

29.586 

29.455 

29.417 

29.486 

33 

50 

44 

34.5 

53 

46 

44.5 

55 

29.5.1691.381 

.362.251 

12 

29.495 

29.218 

29.319 

29.344 

42 

61 

53 

4&5 

68 

55 

5a2 

69 

37 

.  208 .  443 

.376.3e 

13 

29.397 

29.380 

29.464 

29.414 

49 

68 

51 

51.5 

76 

53 

6a2 

7a  5 

45 

.315.577 

.348.413 

14 

29.  742 

29.640 

29.719 

29.700 

47 

55 

48 

49.5 

60 

50.5 

5a3 

76 

42 

.290.:i67 

30?.  3», 

15 

29.737 

29.891 

29.822 

29.817 

43 

57 

44 

4a5 

60 

46 

5a2 

65 

3a  5. 27 1 1.426. 965. 3»; 

16 

29.809 

29.686 

29.619 

29.705 

41 

57 

50 

42 

6a  5 

53 

52.8 

65.51 

40 

.244.  379. 321 -3^ 

17 

29.488 

29.314 

29.247 

29.350 

42.5 

61 

51 

46 

67 

55.5 

5a2 

71 

42 

.226   4571. 31.%.  33a 
.295:.  4001. 243.3331 

18 

29.390 

29.854 

29.056 

29.433 

49 

57.5 

48 

53 

5a5 

55 

55.5 

72 

40 

19 

29.205 

29.225 

29.302 

29.244 

42.552 

41 

43.5 

56 

44.5 

4a  0 

56 

38 

.259.3a<.2ll.«8 
.253.440r»6.2» 

SO 

29.372 

29.163 

29.034 

29.190 

45 

59 

43 

4a563.5 

4a  5 

5a5 

69.538 

21 

28.901 

28.781 

28.591 

28.758 

48 

48 

48 

50 

49 

49.5 

49.5 

67.5i42 

.309.  328!.  315.315 

22 

28.565 

2a  674 

28.858 

88.699 

38 

35.5 

38 

40 

37 

39.5 

3a8 

50     3a  5 .  803. 1 WL  210. «» 

S3 

28.961 

29.300 

29.479 

89.247 

32 

32 

32 

32 

33 

32.5 

32.5 

34.  530     .  181  .  168 

.  175.:T5| 

24 

29.522 

29.512 

29.451 

29.495 

31.5 

33 

30.5 

32 

35.5 

31 

32.8 

3a  5 

29.5. 168.  l.'K 

.  i6«.na 

85 

29.392 

29.329 

89.307 

29.343 

30 

33 

33 

30 

34.534.5 

3ao 

36 

28 

.  167 .  169 

.  169. 1«^ 

26 

29.221 

29.273 

89.389 

29.294 

33 

38 

32 

34 

40 

34 

36.0 

41 

32 

.  175 .  803i 

.  155. 144 

27 

29.535 

29.480 

29.406 

29.474 

29 

37 

34 

89 

39 

35 

31.0 

40 

37 

.160.194. 183. 1», 

28 

29.054 

28.952 

80.037 

29.014 

.34 

38 

39 

35.5 

3a540 

3ao 

41 

32.5.176.823  ^&.9Xf{ 

29 

29.199 

29.115 

89.147 

29.154 

34 

36.533 

a'x5 

,38 

34 

35.8 

41 

32 

.176.17&.175.173J 

30 

29.316 

29.407 

89.587 

39.417 

31.5 

31.529 

32 

35 

89.5 

33.8 

36 

28 

.171. 134. 154. 15» 

31 

29.539 

29.361 

80.879 

29.393 

85 

31 

29.5 

86 
4a  6 

31 

30 

89.0 

31.5 

23 

.183.174 
.M4.3S9„ 

.  157 .  IM 

Means 

29.372 

flO.345 

89.348 

89.353 

54.8 

45.9 

47.9 

.256.8W 

1 

1 

_j 
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the  northern  and  narthtoestem  lakes  at  Ontonagon^  Michigan. 


▼APOR. 

• 

WIND. 

Amount  of  ' 
cloudiness. 
(0  =  clear    : 

Amount  or  evaporauon,  in 
U.  8.  Inches  and  deci- 
mals. 

■  meitea 
inches 

Humidity. 
Satoration  » 1,000. 

Direction. 
From  whence. 

Velocity,  in   . 
miles,  per 
hour. 

li 

fa 

g§  a 

lao 

15.0 

15.0 

28.3 

4.3 

9.0 

6.7 

4.7 

1.3 

2.7 

4.3 

55.0 

17.7 

24.3 

1&3 

4a  3 

18.0 

5.7 

28.3 

0.7 

8.3 

29.7 

9.0 

2.0 

ia7 

48.3 

• 

1 

1     ■ 

■a 

I 

sky.) 
(10  =  iiky  en- 
tirely over- 
cast.) 

M        ■ 

ooo 

0 

• 

* 
• 

p. 
m 

• 

a 

a 

a 

• 

a 

• 

p. 

0) 

• 

a 

ca 

• 

a 

p. 

• 

A 

4 

25 

25 

25 

4 

4 

4 

4 

2 

4 

12 

45 

12 

12 

12 

35 

12 

4 

35 
0 
0 
25 
2 
2 
4 

25 

12 

4 

2 

0 

• 

a 

• 

■ 

a 

d 

0 

0 

8 

7 

6 
10 

8 

0 

0 

0 

7 

3 

0 

6 
10 

6 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 

0 

2 
10 

2.9 

0 
0 
0 
0 
4 
0 
2 
3 
9 
0 
0 
0 
0 
0 
0 
0 
0 
6 
1 

10 

10 

10 

10 

5 

8 

2 

5 

10 

10 

10 

10 

ill 

< 

.6$)5 

.727 

.912 
65.') 
.904 
.913 
.884 
.876 
.769 
.888 
.740 
.682 
.681 
.448 
.781 
.685 
.921 
.896 
.699 
.253 
.718 
.455 
.403 
.561 
.767 
.826 
.571 
.733 
.265 
.727 
.856 

.255 

.782 
.659 

Lobb' 

.935 
.9:» 
.926 
1.000 
.896 
.851 
.674 
.873 
.918 
.929 

".'ero' 

.954 
.941 
.904 
.654 
.650 
.798 
.864 
.762 
.650 
.725 
.556 
.854 
.883 

.626 

.706 
.919 
.957 
.913 
.912 
.865 
.903 
.865 
.807 
.739 
.615 
.636 
.827 
.710 
.893 
.853 
.705 
.784 
.529 
.527 
.604 
.797 
.769 
.663 
.739 
.475 
.827 
.870 

8 

8W... 

8 

NE.. .. 
SE.... 

8 

S 

NE.  •  • . 

W 

8 

SE.... 
NW... 

W 

NE.... 

S 

NW.  .. 

8 

N 

SW... 
SE 

W 

NW... 
iV. .... 
NB.... 

W 

NE. ... 

W 

NE. .. . 
NE.... 
NE.... 
NE.... 
NW... 
NW... 
NW... 

8 

NW... 

W 

w 

SW  ... 

s 

8 

8 

NB.... 

8 

8 

8 

S 

E 

8 

8 

NW... 

8 

8 

8 

NW... 

W 

W 

SW  ... 

Cnlm.. 
Calm.. 

W 

8 

8 

8E.... 
dE  .... 
SE .... 
SB.... 

N 

Calm.. 

12 
25 
12 
25 
12 
25 
12 
12 

2 

4 

4 
60 
35 
60 
25 
35 
25 

2 
25 

2 
25 
45 
25 

2 
12 
60 
25 
12 
12 

2 

35 
35 
25 
35 
12 

4 
12 

4 

4 
12 

4 
60 
25 
60 
12 
60 
35 
12 
25 

0 

60 

4 

2 

25 

60 

12 

45 

2 

4 

8.  65W. 
a.  67  W. 
8.  34  W. 
N.  45  E. 
8.  16  W. 
S.  5B.. 
8.  37  W. 
N.  57E. 
N.  45E. 
N.84B. 
S.23E. 
N.  45  W. 
N.  84  W. 
South  .. 
South  .. 
N.  45  W. 
8.  62  W. 
N.83W. 
8.  45W. 
S.  45  E  . 
8.  45  E  . 
8.33  E. 
N.  48W. 
South  .. 
8.  45  E . 
S.  45  E . 

7 

8 
2 
10 
7 
6 
3 
3 
0 
0 
5 
8 
2 
3 
0 
7 
3 
2 
0 
0 
0 
0 
7 
0 
9 
8 
8 
0 
3 
0 

a7 

7 
7 
9 
8 
8 
0 
3 
10 
0 
9 
0 
0 
0 
1 
0 
1 
0 
3 
0 
6 
:10 
10 
10 
10 
■6 
10 
6 
.     8 
.     8 
.     8 
.     5. 

4 
3 
3 
10 
3 
7 
7 
3 
3 
3 
7 
8 
1 
6 
5 
5 
8 
8 
0 
0 
0 
0 
0 
0 
0 
2 
9 
0 
2 
10 

a9 

0 
0 
6 
2 
9 
0 
2 
0 
9 
8 
8 
1 
1 
0 
I 
0 
0 
7 
2 
7 
6 
10 
10 
7 
9 
6 
3 
10 
9 
9 
9 

.904 

.805 

.9Cfi 

.flK7 
.921 

.63 

.926 
.900 
.920 

.53 
.26 

.960 

.888 

.861 

.525 

.210 
.867 

.06 

.901 

.907 

.920 

.729 

.477 

SE.... 
SE .... 
NW... 

8 

SE.... 
SE.... 
SE .... 
SE.... 

W 

w 

Calm  . . 
SB.... 
NW... 

8 

SE  .... 
SB.... 
SW... 
SW... 

8 

NE. ... 

...... 

.452 

.759 

.720 

.767 

.758 

la  0  8.  27  E  - 
16.  0  8.  25  W. 

.604 

.901 

4.0 
1.0 

a  6 

Weit^.. 

N.  16  E  . 

.871 

.43 

.798 

.693 

.811 

.763 

8.  51  W. 

L93 

60 

A    »    *    > 

0 
4 

25 
12 
4 
4 
0 
0 
0 
4 
0 
12 
4 

12 

4 

60 

4 

25 
4 

60 

35 

2 

4 

£5 
25 
45 
12 
35 
4 

.635 

.699 
.536 
.850 
.463 
.571 
.733 
.567 
.727 
.727 
.733 
.798 
.647 
.644 
.708 
.822 
.647 
.690 
.938 
.747 
.751 
.986 
.854 
.893 
.750 
.845 
.820 
.816 
.953 
.895 
.669 
1.000 

.650 
.5:M 
.864 
.762 
.675 
.723 
.688 
.854 
.883 
.914 
.843 
.869 
.864 
.822 
.843 
.796 
.714 
.561 

!602 
.890 
.863 
.945 
.947 
.845 
.792 
.696 
.910 
.895 
.945 
.946 

.636 
.631 
.827 
.648 
.671 

SB.... 
SW... 
Calm . . 
SE  .... 
SE 

SE  .... 
NW... 

W 

45 
25 
0 
12 
60 
25 
12 
4 
0 
0 
0 
4 
45 
4 
12 
0 
2 
25 
25 
12 
35 
90 
35 
35 
2 
4 
12 
.      4 
25 
.    45 
12 

60 

4 

0 

25 

60 

12 

45 

0 

4 

12 

12 

35 

12 

12 

2 

12 

0 

45 

25 

4 

45 
60 
60 
12 
4 

25 
25 
2 
12 
60 
12 

25.3 

a3 

0.0 

ia7 
4a  3 
lao 

l&O 
2.0 
1.3 
4.0 
4.0 
14.0 
19.0 
&0 
4.0 
5.7 

S.  11  W. 

S.  55W. 
Calm... 
S.  45  E  . 
8.  45  E.. 
8.  27  B.. 
S.25W. 
N.45W. 
N.  45E. 
Wert... 
N.  45E. 
8.  49  E.. 
8.  45  E.. 
N.  53E. 
N.36W. 
8.  45  W. 

824 

.750 

Calm.. 
SE .... 
SE .... 
SW... 
SW  ... 
Calm.. 
NE.... 

W 

NE.... 
SB.... 
SE  . . . . 
NB.... 

S  Mr    ... 

w 

Calm .. 

SB.... 

NB.... 

8 

NB. ... 

NW... 

NE.... 

NE. ... 

NE.... 

NB.... 

NE.... 

N 

SE  . . . . 
.  NW... 
.  8 

Calm  .. 
SE .... 
SB.... 
SB.... 

SB 

N 

Calm . . 
Calm .. 
Calm . . 
SE  .... 
Calm.. 
NE.... 
NE. . . . 

8 

8 

W 

SE . . . . 
8  iV  . . . 
NB.... 

W 

NW... 
N  \V  . . . 
NE. .  • . 
NE. . . . 
NE.... 
NW... 
NE. .  • 
.  NW.. 
NE... 

.7V0 

.767 

.758 

.738  '  SE 

.604 

.620 
.827 
.827 
.856 

SE.... 
W  .... 
Calm . . 
Calm.. 

.901 

.871 
.921 

.43 

.645 

.  829  i  Calm  . . 

.657 

.724 

.778 

.783 

.874 

.786 

.711 

.744 

.795 

.699 

.891 

.846 

.946 

.882 

.897 

.836 

.905 

.904 

.880 

.854 

.941 

E 

SE .  •  •  • 
SB.... 
NW... 
Calm.. 
SB.... 

8 

W  .... 
SB.... 
NE^. 

Nw:.. 

NW... 
NE.... 

NE.  ... 
NE.  •• . 
NB.... 
W.... 

^  .... 
W.... 

.826 

.819 

.958 

.914 

.729 

2.0'  S.  14  E... 

.733 

21.  G 
5.0 
10.1 
24.  ^ 
66.  C 
30.  "3 

ia( 
a: 

i&( 
20.' 
12.  ( 

2.' 

4a' 

4.; 

►  8.  27  W. 

►  N.19W. 
f  8.  18  W. 
'  N.  45E. 
)  N.  57  W. 
r  N.  5E.. 
)  N.?7W. 
i  N.  45B. 
)  N.  45  E 
r  N.  45E 
)  N.36W 
r  WesV. . 
T  N.  31  W 
3  8.45  W 

.917 
.743 

.13 

.856 

.620 

1.000 

948 

.33 
.82 
.08 

1.000 

.895 

1.000 

.849 

.849 
.948 
.876 

.      1.05 

.90 

.       .09 

.837 

.753 

.808 

.799 

.    1.0'n.  4E. 

.  5.: 

3  4.! 

»   4.1 

B 

as 

1  

1 
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Reductions  of  tlie  monthly  meteorological  register  of  the  survey  qf 


1 

TEMPERATURE— FAHRXKHEIT. 

TAPOR. 

Bnroineter  redaced  to  tempersture 
of32<3Fahr.,expn?iiiedhi  United 

1 

States  incheit  and  deciuialM. 

Wet  bulb,  or 

Dry  bulb,  or  tem- 

Elartldty, in  U.  a 

Date. 

point  of 

perature   of  the 

incb«i  and  deci- 

evaporation. 

open  air. 

• 

e 
a 
S 

• 

a 

8 

a 

mala. 

• 

a 

• 

S 

• 

a 

• 

• 

a 

S 

• 

a 

• 

a 

• 

a 

• 

a 

• 

g 

a 

• 

a 

S      5 

ci 

• 

• 

« 

m 

• 

a. 

• 

03 

• 
0, 

• 

0 

d 

■ 

a.      :. 

t- 

e« 

Ok 

^ 

o 

ot 

Oi 

t* 

0« 

Ok 

o 

S. 

^ 

i 

t* 

et 

a     Z 

1866. 

o 

o 

o 

o 

o 

o 

o 

Nov.     1 

28.972 

29.054 

29.293 

39.106 

28. 5,32     32 

29 

34 

33.5  32.3 

36 

27 

.1511. 155M62.i:;6 

2 

29.437 

29.526 

29.598 

29.520 

30     31      31 

31 

31. 5  32    '  31. 5 

35.5  28 

.155.  168. 162.1^e 

3 

29.680 

29.703 

29.791 

29.725 

28     34.525 

29 

35     25 

29.7 

38    1  2a  5 

.142.193.13.5j.lo7 

A 

29.943 

30.001 

30.054 

29.999 

24     34 

30 

34.5 

34.5  31 

30.0 

35 

19 

.123.189.155..  lJi> 

5 

30.053 

29.970 

29.861 

29.961 

19     39 

26.5 

19.5 

41     24 

28.3 

42 

16.5 

.097.212....'.  i:^ 

6 

29.694 

29.525 

29.464 

29.561 

.34 

46 

46 

37 

48.  5  48. 5!  44. 7 

52 

16 

.  157,.  278 .  278 .  La» 

7 

29.395 

29.208 

29.216 

29.273 

42 

57 

52 

44 

60.555 

56.5 

62 

36 

.241.419.349.336 

8 

29.203 

29.182 

29.196 

29.194 

42 

51 

46 

43 

57     47.5 

49.3 

59 

47.5 

.254.2»5'.291'.>0 

9 

29.302 

29.367 

29.361 

29.343 

:J8 

42 

30.5 

42 

44.531 

39.2 

48 

.10 

.1771.234.  164.192 

10 

29.390 

29.338 

29.272 

29.333 

27 

36 

38 

27.5 

40. 5i.38.  5 

35.5 

41 

20 

.141;.  153 

-223.172 

11 

•J9.  218 

29.236 

29.324 

29.259 

35 

.33     .33 

.36 

.35 

57 

42.7 

39 

32 

.  1911. 162 

1- 

12 

29.  4.33 

29.472 

29.508 

29.471 

31     !:i8.5;28 

:S 

43 

30 

35.0 

44 

27 

.  162!.  174 

.  130. 15J 

13 

29.  451 

29.355 

29.187 

29.331 

35 

26 

38.5 

32.5 

47.  5l40 

40.0 

41 

25 

■  ■  •  • 

....'.  214.  >'I4 

14 

28.946 

28.856 

28.983 

28.928 

38 

42 

37 

:«.  5|43 

38 

39.8 

46 

.36 

.233 

.  254  .  207 .  2> 

15 

28.988 

28.793 

28.815 

28.865 

;<5.5!37.532.5 

37 

41 

35 

37.7 

39.5  32 

.ISC' 

.179 

.  152. 173 

16 

28.961 

29.022 

29.02') 

29.001 

32.5136     36 

.35 

.37 

.36.5  36.2 

39       32 

.  152. 199'.  205    I-o 

17 

29.054 

28.  9<)9 

21J.011 

29.011 

29 

37     32 

30.  5|.38 

32.5  33.7 

42.5  30 

.143.207.  n.-v.  I  ::> 

18 

29.131 

29.118 

2<).  132 

29.127 

33 

45.534 

33 

49 

34.5  38.8 

51 

28.5 

.188.2.'j«.  IPIMM-' 

lU 

29.094 

29.121 

29.192 

29.136 

26.5 

43 

38 

27 

45 

40 

37.3 

48 

25 

.138.251.2««.iyT 

20 

29.379 

29.388 

29.441 

29.403 

29 

30 

28 

29 

30 

29.5 

29.5 

41.5  27 

.  160!.  167 .  13b- .  IM 

21 

29.359 

29.260 

29.123 

29.247 

35 

31.5 

29 

25.5 

.32 

29 

28.8 

41. 5;  22. 5 

.129 

.  168 .  lar.  13^ 

22 

29.273 

29.394 

29.499 

29.389 

26 

35 

27.5 

26 

35 

28 

29.7 

37 

23 

.141 

.3041.144.16:1 

23 

29.  493 

29.523 

29.  .546 

29.521 

26.  5,30 

27.5 

27 

:K).5 

28.5 

28.7 

31.5 

30 

,138.  16 1.139. 14^:, 

24 

29.554 

29.516 

29.486 

29.519 

26 

38 

22 

26.5 

3a  5 

31 

32.0 

23 

22.5 

.1:351.223.015. 134' 

25 

29.246 

29.160 

29.135 

29.180 

25 

40 

28.  5 

25 

42.  5l30.  5 

32.7 

42 

18     .  135 

.215.'.  133. 161 

26 

29.170 

29.231 

29.288 

29.230 

28 

40.5 

33.5 

28.5 

41 

34 

34.5 

44 

25.5.148 

.246^.  18^.1  ia 

27 

29.294 

28.933 

28.806 

29.011 

36 

41 

36.5 

.37 

42 

:r7.5 

38.8 

43 

35 

.199 

.244'.2W.2I5 

28 

28.886 

28.988 

29.129 

29.001 

32 

28 

27 

34 

29 

28.5 

30.5 

43 

25.5 

.  1.% 

.  142i.  13it .  Ui 

29 

29.217 

29.  217 

29.2<»8 

29.234 

25 

24 

24.5 

25 

25     25.5 

25.2 

29 

22L5 

.1.35.117.1311.1^4 

30 

29.336 

29.399 

29.468 

29.404 

25 

24 

21 

25 
31.2 

26 

23 

24.7 

28 

•    M     *    • 

21 

.135 
.154 

.1061.090.110 

1                 1 

Meoni. .. 

29.318 

29.294 

29.315 

29.309 

39.234.5 

35.0 

.  1991. 161 .  m 

Dec.      1 

29.428 

29.231 

29.146 

29.268 

17,5 

.32 

a-i 

18.5 

36 

35.  5 

30.0 

37 

13 

.085 

1 

.  129'.  197*.  137 

2 

29.063 

28.967 

29.002 

29.011 

26 

43 

36 

26.5 

48 

38 

37.5 

50 

33 

.  135!  212.18^;.l> 

3 

28.762 

28.  761 

28.812 

28.778 

:j8 

37 

32 

39 

38 

33 

36.7 

41 

31.5 

.216;.207.1t;f'.  \'.f^ 

4 

28.  9.')5 

29.  012 

29.222 

29.063 

33 

33.5 

32.5 

34 

35 

33 

37.3 

37 

39.5 

.175;.  172. 17*.  i::. 

5 

29.407 

29.538 

29.621 

29.522 

23 

36 

26 

24 

39 

25 

29.3 

41 

23 

.112 

.173!..-    .14^ 

6 

29.474 

29.315 

29.214 

29.334 

20 

36 

36 

20.5 

38 

38 

32.2 

42 

ia5 

.102 

.  186.  18r;.15p 

7     29. 149 

28.  982 

29.017 

29.049 

29 

46 

36 

31 

51.5 

37 

39.8 

53 

36 

.1.37 

.238'.  199.191 

6     29.923 

29.  879 

29.951 

29.918 

23 

23 

21 

25 

25 

21.5  28.3 

39 

19 

.1001 

.100.  107.  Ifi 

9 

29.915 

28.998 

29.024 

28.979 

9 

10 

12.5 

10 

11 

15 

12.0 

23 

6.5 

.054 

.  057  .  048 .  (I'tJ 

10 

29.084 

29. 108 

ii9. 181 

29. 124 

18 

12.5 

11 

18.5 

13 

11 

14.2 

20 

6 

.093 

,070.  071.  (C? 

11 

29. 159 

29.  207 

29. 276 

29.214 

9.5 

1.3 

12 

10 

14 

12.5 

12.2 

16 

5 

.060 

.067.0a*.tV6 

12 

29.38:3 

29.441 

29.  524 

29.449 

9.5 

12 

12 

10 

13 

13 

12.0 

15.5 

7 

.060 

.063.  063.  CC: 

13 

29.563 

29.638 

29.737 

29.646 

9 

14 

13.5 

10 

15 

15 

13.3 

16.5 

9 

.054 

.cm  .063.0631 

14 

29.  843     29.  908 

29.  878 

29.876 

11.5 

16 

13 

12 

18 

14 

14.7   23 

9 

.067.067.067.067 

15 

29.782 

29.691 

29.585 

29.  686 

5 

18 

12.5 

5 

20 

13 

12.7 

25 

1 

.055 

.076.07U.«** 

16 

29.410 

29.347 

29.337 

29.  .365 

10     22    1 

21 

11 
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28.890 

28.791   . 

31 

29.5 

20 

32.5 

31 

22 

28.5 

39 

ia5.157 

.  146 . 085.  li* 

24 

28.945 

29. 017 

29.099 

29.020 

12 

12 
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the  northern  and  northwestern  lakes  at  Ontonagon,  Michigan, 


VAPOR. 

WIND. 
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5 
0 
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2 
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0 
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10 
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.824 
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.795 
.634 
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.797 
.627 

.841 

.896 

1.000 

.893 
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.947 
.953 
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.905 
.747 
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.948 
.820 
.834 
LOOO 
.942 
.885 
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.785 
.947 
.904 
.829 
.874 

.rjo 

.859 
.912 
.945 
.926 
.874 
.781 
.812 
.812 
.802 
.833 
.848 
.768 
.864 
.925 
.765 
.867 
.896 
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.867 
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.965 
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12 

25 

4 

4 

4 

4 

12 

12 
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12 
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12 
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.948 
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.914 
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12 

25 

12 
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12 
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4 
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13.3 

.11 
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LOOO 
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27 
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.904 
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.877 
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.669 
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Reductions  of  the  monthly  meteorological  register  of  the  survey  of 


TIMPEHATURE— FAHRZNHEIT. 

TAFOR. 

Barometer  reduced  to  temperature 
of  32<)  Fahr. ,  expreraed  in  United 

8tateg  inchet  and  declmali. 

Wet  bulU  or 

Dry  bulb,  or  tem- 

Elastictoy.lnl.S. 
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perature  of  tbe 
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eraporation. 

open  air. 

a 
B 

M 

• 

S 

9 

s 

a 

mala. 

» 

• 

a 

• 

S 

• 

a 

• 

1 

• 

a 

• 

S 

• 

a. 
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28.  975 
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70.591     i72 

77.8   91 

63 
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28.966 
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29.0C6 
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.352 
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29.448 
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6:) 
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.38«> 
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10 

^J.43l 
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65 
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90 
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.  420 

.  J29|.5l4l.4f-« 
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29.347 
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29.  270  |67     76     ,69. 5175 

97     82 

84.7 

99.  5l64 

.554 

613.  4«i4..'>44 

12 

29.  217 

29.222 

29.230 

29.223 

73     74.5  73     82.584.5  78.5 

81.8 

98.  5,75 

.6c<i 

.7iK7:r!.7io 

13 

29.232 

29. 242 

29.255 
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68. 5  72. 5  66. 5  72     79.  5  69.  5 

70.3   81.568 

.641* 

.  t7ni  ayci.  04? 

14 

29.240 

29. 145 

29.125 
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79.3  l97. 566. 5'.  660 

.  705,'.  ao'.  «v* 

15 

29.  079 

29.144 
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29. 144  j74. 5 75.  567. 5 

84.584.570 

79. 7  ,94.  5  66 

.711 

.  734 

.  61* .  701 

16 

29. 175 

29.  216 

29.257 
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72. 587.  5,79 

79.7    ;»2     66 

.673 
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.  711^'.  fvM 

17 

29.370 
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29.348 

29.339 

62.560    i58.5 

70 

67     61 
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.465 

.  42.V.  4.> .  44i» 

18 

29.351 

29.358 

29.344 
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59     64.555.5 

64 

74    ,60 

63.3  175     54 

.4.3:^ 
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.  651 .  ri6».l.  .>»>- 

19 

29.  373 

29.215 

29.283 

29.290 

.58.568.560.5 

65 

80     68 

71.0  182.5,52 

.404 

20 

29.283 

29.283 

29.218 

29.225 

65     71. 5,64 

73 

81.569 

74.5  i85.  5,63. 5^.510 

21 
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29. 145 
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65     68 

64. 5;72 
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70.0 
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22 
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61.3 

72 

53 
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23 

29.292 
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29.269 
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55 

57 

70.557 

61.5 

71 

52 

.392 

24 

29.246 
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29.288 

29.267 
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62 

64 
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68.8 

80 

55 

.497 
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25 

29.266 
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62.566.5:6<J.564.5 
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29.296 
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65.5167.5  78     70 

71.8   84 

56.5 
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.478.  476}.  4.^ 

29 

29. 178 

29.240 

29.268 

29.229  165     66 

59.5 

71.5 

78     62 

70.5   75     59.5.53H 

30 

29. 324 

29.321 

28.885 

29.177 

60.568.5  61 

K\.  5i76. 566 

68.7  178     .55.5.487 

.569 

.47»;..V'.' 

31 

29.165 

28.907 

29. 168     29. 080 

62     73.565 

1 

64.5 
69.2 

65.5 

79    ;67 
78. 8  66. 9 

70.2 

78.5 

62 

.522 
.522 

.751 
.579 

.5»lj.621 

MeODH.  .  . 

29. 224 

29.211 

29.210 

29.215 

«  >  •  • 

53 

71.6 

.5p 

.441 

69 

55 

71.5 

August  1 

28.935 

28.960 

29.148 

29.014 

60.563 

63.2 

58 

.459 

.495 

.376 

2 

29.  216 

29.  285 

29.249 

29.250 

5a  5,61.  5  58 

61.5 

71 

63 

65w2 

73    IS2.5 

.391 

.418 

.416 

40H 

3 

2^».  251 

29.281 

29.  336 

2i».  289 

60     56.5153 

62     v.  560 

60.2 

63.5.53.5 

.491 

.4:30 

.311 

.4RI, 

4 

29.459 

29.501 

2i>.  469 

29.476 

56.5  59 

54.5 

58.569 

61 

62.8  |70    j50 

.4311 

.367 

.3:fi> 

..r?i 

5 

29.518 

29.526 

29.484 

29.509  ^7.5  64 

55.5 

fJ6.5 

73.5 

60 

66.7  ;73.552.5 

.354 

.469 

.3(-l 

.  40!; 

6 

29.  483 

29.  4.56 

29.414 

29.451    58.5  65 

54.5 

65.5 

73 

57 

65.2   76 

5a  5. 3* 

.611 

^Jn-^ 

.467, 

7 

2i).  398 

29.  .168 

2i».346 

2*1.371    59     64.5  57.5 

66 

73.561 

6a  8   75 

52     '407 

.486 

.427 

.44a 

8 

29.249 

29.218 

29.222 

29.230   58     60     56.5 

58  5  61.569 

63.0   62 

56.5.476 

.49** 

.  424  - if^ 

9 

29.196 

29.  276 

29.329 

29.267   58     i6l 

55 

60.5  65 

56.5 

6a  7   72 

54 

.449 

.483 

.413.44!^ 

10 

29.352 

29.  321 

21».  324 

29.  3.32 

57.  5  65 

60.5 

61 

72 

65 

66.0   75     .52.5 

.427 

.524 

.  467'.  47J., 

11 

29.298 

29.273 

29.266 

2i).279 

62     68 

65.5  65.5 

76 

70.5 

70.7   84.  5' .59. 5 

.50i» 

»577 

.56lL54i^ 

12 

29.  158 

29.148 

29.  irj 

29.160   62     |61 

56. 5,63 

63     57.5 

61.2   64.5.'ia5 

.542 

.5IO.442.49r, 

13 

29. 229 

29.  246 

29.160 

29.  212 

58.5  66 

62.5,59.5  69.5164 

64 

72 

54. 5 .  47& 

.  592 .  546'.  iSl'l 

14 

29.081 

29. 360     29. 476 

29.306 

63     64 

56 

67.572.559.5 

66.5 

73 

57.5.516 

.483 

.4(CJ 

.4».7 

15 

29.  617 

"i^X  6.56 

29.624 

29.632 

51     58 

46.5 

l£  5^65.550 

57.3   67 

4a  5,.  302 

.383 

.271 

.3;i»l 

16 

29.574 

29.  475 

29.443 

29.497 

53     69.5  60.5  58 

82    166.5 

68.8   83.5  43 

.  33f. 

.  .553 

.447.445 

17 

29.358 

29.378 

29.368 

29.368 

60. 5  67.  5  57 

65 

72.5  60 

65.5   78 

58.5 

.467 

-601 

.  4t>i|.  4'^ 

18 

29. 347 

29.331 

29.321 

29.333 

54     |6 1.5,53 

57 

68,5,57 

60.8   70 

51.5.378 

.452 

.3a»i.:c<i 

19 

29. 313 

29.298 

29.246 

29. 286 

55    l62.5'57 

60 

71.5 

55.5 

65.7  1 

72 

50.5^367 

.445 

.353  .>"i 

20 

29. 143 

29.178 

29.172 

29.  164 

54.5 

58     52.5 

59 

59.5 

54.5 

57.7 

62 

52.5.365 

.463 

.  3©';.  ;«* 

21 

29. 196 

29.234 

29.237 

29.222 

51 

47     43 

52. 5  49.  5 

45 

49.0 

52.  5 

43 

.354 

.290 

.25i;.i"ff* 

22 

29.232 

29.  244 

29.276 

29.  251 

45 

48. 5  4a  5 

47 

52.5 

49 

49.5 

51.5 

43 

.273 

.28^ 

.28l!.'J^l 

23 

29.287 

29.248 

29.239 

29.258 

46.548.5  46 

49.552.5147    | 

49.7   52.544.5 

.277 

.  28C .  297,.  •>"' 

24 

29.257 

29.  193 

29.292 

29.247 

46     51 

48 

47.554 

50 

50.5  54.5  43 

.291 

335 

.XTJ.'iV^ 

i}5 

29.  2.-2 

29.005 

29.195 

29.151 

49.559 

53 

53 

66,5 

58 

59.2 

67.5  47 

.308 

400 

336».  .14?' 

26 

29.015 

29.217 

29.065 

29.099 

57     62 

53 

61.5 

69.556.5 

62.3 

79     54.5.4061. 

456. 

3561,  4()t^ 

27 

29.  148 

29.217 

29.201 

29.189 

49.5  57 

47 

52 

63. 5  49. 5 

55.0 

64.5  46 

.321. 

379 

290.331^ 

28 

29.  222 

29.234 

29. 242 

29.233 

47     58 

48 

50.5 

65.549.5 

55.2 

66 

4a  51 

.277. 

383|. 

3KU  325 

29 

29. 2.35 

29.198 

29.212 

29.215  52.5  60 

52.5 

55.5 

60 

55.5 

59.0   68 

45.5.3561. 

43q. 

356. 3» 

30 

29.225 

29.234 

29.194 

29.218 

52 

59.5148    1 

56 

66.5 

50 

57.5   68 

45 

.335. 

4161. 

309 .  353 

31 

29.131 

29.058 

28.985 

29.058 

48 

62.5 

63 

48 

67.5 

66 

60.5 

69 

43 

.335. 

499.3*;.  457 

Means... . 

29.270 

29.278     2«  5fti  1 

29.276 

58.4 

66.4 

57.4 

eo.7 

.193. 

456(.37».l«8i 

1 

1 

_J 
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the  northern  and  northwestern  lakes  at  Marquette,  Michigan. 


VAPOR. 


Humidity. 
Saturations:  l.OOa 


a 


.027 
.T55 
.741 
.672 
.696 
.770 
.727 
.680 
.670 
.680 
.639 
.616 
.828 
.787 
.391 
.830 
.635 
.727 
.655 
.629 
.668 
.815 
.BI3 
.833 
.889 
.791 
.751 
.778 


.832 
.862 


732 


.733 
.715 

•  I3D4 

.877 
.546 
.633 
.636 
.969 
.852 
.796 
.811 
.»I2 
.939 
.766 
.660 

AQA 
,  fXfC 

.757 
.812 
.708 
.731 
.897 
.847 
.783 
.886 
.765 
.743 
.827 
.753 
.807 
.747 
1.000 


.791 


B 
a. 


.812 
.786 
.872 
.605 
.479 
.434 
..•537 

.615 
.400 
.350 
.591 
.681 
.427 
.637 
.524 
.642 
.572 
.530 
.546 
.873 
.800 
.660 
.630 
.655 


.569 
.574 
.499 
.646 

.758 


.609 


.700 
.553 
.877 
.518 
.569 
.972 
.590 
.912 
.783 
.668 
.644 
.886 
.822 
.605 
.609 
.506 
.7.'59 
.650 
.579 
.  909 
.619 
.730 
.730 
.802 
.615 
.632 
.647 
.6u9 
.685 
.639 
.741 


a 

o, 

Ok 


.702 


.767 
.626 
.914 
.757 
.75Q 
.833 
.638 
.705 
.603 
.613 
.506 
.757 
.823 
.823 
.972 
.717 
.ft53 
.736 
.624 
.747 
.842 
.778 
.874 
.836 
.058 
.774 
.818 
.784 
.856 
.735 
.893 


.765 


.869 
.723 
.599 
.632 
.736 
.843 
.796 
.849 
.904 
.  757 
.752 
.936 
.915 
.791 
.750 
.687 
.822 
.752 
.561 
.868 
.840 
.817 
.923 
.856 
.698 
.780 
.819 
.890 
.807 
.856 
.  oot5 


.796 


s 

4) 


.735 
.722 
.842 
.678 
.641 
.679 
.634 
.657 
.629 
.564 
.498 
.6.55 
.777 
.679 
.697 
.690 
.710 
.678 

.6at 

.641 
.794 
.798 
.792 
.766 
.601 
.782 
.713 
.712 
.681 
.738 
.838 


.704 


.767 
.664 
.787 
.676 
.617 
.816 
.674 
.910 
.846 
.740 
.736 
.921 
.692 
.721 
.673 
.630 
.779 
.738 
.616 
.8.36 
.852 
.798 
.812 
.848 
.693 
.718 
.764 
.751 
.766 
.747 
.860 


WIND. 


Direction. 
From  whence. 


a 

4 


Calm. 
Calm , 
S\V. 

sw. 
swr. , 

Calm 

W.-.. 

NW., 

Calm. 

SE.. 

SW.. 

W.... 

w... 
w... 

NW. 
NW. 

NW. 

SB... 
Calm. 
W.... 
W.... 
Calm. 
E.  ... 
N.  ... 
SE . . . 
S . . .  • . 
N  .... 
NW.  . 
E 

SS*  •  •  .  a 


.763 


W... 
NW.. 

Calm . 
NW. . 

N.  . .. 
Calm. 
Calm . 
Calm. 
NW.. 

o  ■  •  •  •  •  . 

SE... 
NE.  . 
N.  ... 
NW. . 

NE.  . 

SW.. 

w... 

Calm. 
N.  .. . 
W.... 
N-  . . . 
NW.  . 
N.  ... 
NW.. 
W.... 
W.... 
N.  • .. 
Calm. 

£i  .  .  .  . 

E 

Calm. 


S 

p, 


O  •  •  «  •  < 

8 

w.,.. 

SE . .. 
8W.. 
SW.  , 
W.... 
NW., 
Calm. 
•5. . ..  • 
S ■ •• . . 
SB... 
iV. . .. 

O.  .  .  •  a 

w. . .. 
8W.. 
NW. . 
A  • . .. 

£<•..■ 

SE  . .  • 
W.,.. 
N.  ... 
E  . . .. 
E.... 
E  •  . .. 
SE... 

£j  .  •  •  . 
n  -  .  .  . 

NW.. 
E.... 

•9  •  m  m  m  M 


w... 

NE. 
NW. 
NW. 

til  m    t  m 

£... 
NE. 
NW. 

N.  .. 
NE. 
E... 
NE. 
E... 
NW. 
B.  .. 
SB.. 
SB.. 
NE. 
B.  .. 
NW. 
NW. 
N.  .. 
NW. 
NW. 
SB.. 
N.  .. 
NE. 

b    .    .  . 

E... 

SB.. 


a 

at 


Velocity,  in 
mile«,  per 
hour. 


a 


NW  - . , 
Calm  . . 
NW... 
NW... 
NW... 
Calm . . 
NW.  .. 
SB  . . . . 
NW... 
8 

o  ■  •  •  •  •  ■ 

N 

£  . . . . 
NW.  . 
Calm  . . 
SW.  .. 
N.  .... 
Calm  .. 
Calm  .. 

N 

W 

N  . ... 
NW... 
NW.. 
NW.. 

W 

NW.. 
Calm  . , 
NW.  . 
NW.. 
S 


12 
12 
0 
12 
4 
0 
0 
0 
4 
2 
4 

12 
4 

12 

12 

35 

12 

0 

4 

4 

4 

4 

12 

4 

4 

12 

4 

0 

2 

2 

0 


a 

01 


8 

0 

S 

0 

NW... 

12 

B 

4 

Calm.. 

12 

8 

0 

W 

4 

W 

25 

8 

0 

8 

4 

8 

12 

Calm . . 

45 

NW... 

2 

SW.  .. 

2 

E 

35 

S«i^.  .. 

2 

NW... 

2 

W 

2 

S 

4 

W 

0 

Calm.. 

2 

NW... 

2 

Calm.. 

0 

NW... 

2 

W 

2 

Calm.. 

2 

Calm . . 

4 

NW.  .. 

2 

Calm  . . 

12 

NW.  .. 

2 

NW... 

*i 

35 

25 
2 
2 

12 

12 
4 

12 
0 

12 

12 
2 
2 

12 
2 

12 
4 
2 

25 
4 
2 

12 
4 
2 
2 
2 
2 
4 
4 
2 

35 


25 

4 

2 

12 

4 

4 

4 

2 

12 

12 

12 

4 

2 

12 

4 

12 

2 

12 

4 

12 

4 

12 

25 

4 

2 

2 

2 

12 

12 

12 

2 


a 


4 

12 
2 
2 
0 
4 
4 
2 
4 
2 
2 
0 
2 
2 
2 
2 
2 
2 
4 
2 
0 
4 
0 
2 
2 
0 
0 
2 
0 
2 

12 


4 

0 
2 
4 
2 
0 
2 
2 
2 
2 
4 
4 
2 
4 
0 

25 
2 
0 
0 
4 
4 

12 
4 
2 
4 
2 
4 
0 
2 
2 

12 


**  ii 

II 

>■  « 
♦•  »• 

SJi 
.-. ... 

S  n 

^  a 


13.0 

12.3 
4.7 
1.3 
6.0 
5.0 
4.0 

13.0 
1.3 
5.7 
8.0 

14.3 
2.0 
4.7 

11.7 
4.7 
27 
0.7 
9.0 
1.0 
1.3 
50 
1.3 
1.0 
0.7 
1.3 
1.7 
1.3 
5.3 
1.0 

10.7 


§ 

J 

g 
& 


2.6 


13.3 
4.3 
1.3 
9.3 
20 
1.3 
1.7 
0 
5.7 

a3 

53 
6.3 
2.0 
9.3 
50 
20.3 
3.3 
4.0 
2.0 

ao 

3.0 
9.0 
12.7 
3.3 
2.0 
5.0 
3.0 
4.0 
4.3 
4.3 
4.7 


South . . 
South .  . 
8.  58  tV. 
S.  8  E  • . 
8.  45  W. 
8.  34W. 
Weut.  .. 
N.  47  W. 
South  .. 
S.  9E.. 
S.  21  W. 
8.  88W. 
N.  76  W. 
8.  14  W. 
Went... 
8.  53  W. 
N.  45  W, 
N.  45  W. 
8.  78  E  . 
S.  IS  E . 
We»t.  .. 
N.19W. 

East 

N.  63E. 
North  .. 
8.  45  E  . 
S.  24E. 
N.  33E. 
N.  45  W. 
N.  62E 
S.  15  W. 


8.  46  W. 


1.9 


N.88W. 
N.  26W. 
N.45W. 
N.  45  W. 
N.26E 

Eaiit 

N.  16  E. 
Calm  . . . 
N.  15  W. 
N.  61  E. 
8.  65'B. 
N.  37E. 
N.  45E. 
N.45W. 
N.  56E. 
8.  34W. 
N.86W. 
N.  45  E . 
N.  45  E 
N.  45  W. 
N.  45  W. 
N.  6  W. 
N.  32  W. 
N.  45  W. 
N.72W. 
N.79W. 
N.  9  W . 

East 

N.  4flE. 
N.84B. 
8.  6E.. 


N.32W. 


Amount  of 
eloudinesf. 
(0= clear 
*ky.) 
(10= sky  en- 
tirely over- 
ca8l> 


• 

a 

• 

a 

d 

m 

0, 

t* 

et 

6 

4 

4 

4 

4 

0 

0 

2 

8 

4 

1 

2 

0 

2 

I 

0 

0 

0 

0 

0 

0 

0 

0 

1 

8 

2 

5 

0 

0 

5 

1 

0 

8 

6 

0 

0 

0 

1 

0 

6 

1 

10 

4 

9 

10 

10 

6 

0 

10 

0 

2 

4 

4 

1 

0 

0 

0 

0 

10 

1 

10 

4 

3.3 

25 

0 

2 

0 

0 

10 

10 

0 

0 

1 

10 

0 

0 

2 

0 

10 

10 

3 

2 

4 

1 

1 

2 

10 

10 

10 

10 

0 

0 

1 

0 

0 

2 

4 

4 

3 

0 

0 

0 

4 

6 

7 

7 

4 

6 

10 

8 

10 

7 

1 

0 

0 

5 

3 

2 

2 

0 

4 

2 

0 

0 

8 

8 

3.6 

3.7 

a 


4 

6 

0 

0 

10 

10 

0 

U 

0 

1 

0 

4 

10 

0 

2 

0 

2 

0 

0 

2 

6 

10 

10 

0 

1 

0 

0 

0 

0 

10 

10 


3.2 


10 

10 

0 

0 

0 

0 

0 

I 

10 

0 

0 

10 

10 

0 

0 

0 

0 

1 

0 
8 
4 
6 
5 
6 
2 
8 
0 
0 
6 
0 
8 


o 

IS 

•*'  -^ 

i;da 


3.4 


.24 


.59 
.20 


.36 
.39 


1.55 


3.59 


.10 
'.'33 


.29 


1.29 
.04 


.07 
.19 
.24 
.40 


2.95 
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Reductions  of  the  monthly  meteorological  register  of  the  survey  cf 


TXMPERATURE— rAHRENHEIT. 

VAPOR. 

Barometer  reduced  to  temperature 
of  320  Fahr.,  expressed  in  United 

States  inches  and  decimals. 

Wet  bulb,  or 

Dry  bulb,  or  tem- 

Elasticity. In  U.  8. 

Date. 

point  of 

perature  of  the 

inches  and  ded- 

eyaporation. 

open  air. 

• 

• 

a 
a 

• 

a 

0 

a 

mal.i. 

• 

S 

• 

a 

• 

a 

i 

• 

a 

i 

• 

a 

• 

a 

• 

a 

• 

a 

• 

■  a 

9 

• 

a 

• 

a 

i 

• 

0 

d 

p. 

A 

fi 

d 

d 

ca  \ 

• 

• 
0. 

S 

a 

« 

• 

• 

a 

c 

h- 

Ol 

O) 

S 

0 

o 

o 

t* 

01 

o 

S 

o 

i 

o 

»• 

et 

o      S 

1866. 

o 

o 

o 

Sept.      1 

28.905 

2a  887 

28.953 

28.915 

66.572 

54.569 

76,556.5 

67.3  78 

55 

.  617 .  724 

.399'-3er.i{ 

2 

29. 016 

28.9a5 

29.135 

29.045 

54 

60 

53 

57.5 

70. 5:59. 5 

62.5  72.550.5 

.  3711.378. 317.  rer 

3 

89.204 

29.224 

29.228 

29.215 

53 

63 

58 

59 

76. 5  64 

66.5  ,78     52 

.323.395.400.374 

4 

29.135 

29.055 

29.100 

29.097 

57.5  56.5 

51.  5  61 

57.553.5 

54.  0  |6l.  5  51. 5 .  427 .  4371. 348 .  404 

5 

29.153 

29.153 

291236 

29.181 

5L     61 

55     54 

72 

58 

61. 3  172     4a  5 .  335 .  390j.  310 .  TTi 

6 

29.312 

29.302 

29.248 

29.287 

51 

61 

53 

55 

65 

55 

58.3 

75.5  48 

..321  .483. 376.  XC 

7 

29.  209 

29.151 

29. 143 

29.168 

54 

58 

53 

57.5 

62 

55 

58.2 

69     53 

..371.4J9'.376.JfK» 

8 

29.222 

29.332 

29.458 

29.337 

52 

56 

52 

53.5 

60 

54.5 

56.0   60. 5  5a 5. 342. 396;. 355.. 164 

9 

29. 5,37 

29.547 

29.472 

29.519 

5.3.5 

57.5 

49.5 

56.5 

62.5 

52 

57.0   66. 5.% 

.3*i3.407:.32l.3&4 

10 

29.396 

29.286 

29.216 

29.299 

51.5 

61.5 

52 

55 

71 

54.5 

60. 2  ,74.  5  47. 5 .  Sa") .  41 91. 355. 37U 

11 

29.108 

28.953 

28.858 

28.9TJ 

52 

55 

55 

54 

57 

57 

56.0  ,60     50 

..362.  407.  407. 392 

12 

28.704 

28.736 

28.916 

28.785 

49 

52 

47 

53 

56.5 

51 

53.5  58 

49 

.  295.  32*»,  270.2* 

13 

29.103 

29.141 

29.181 

29.142 

46 

48 

42 

49.5 

52 

45 

48.8  59 

42.  5.  265.  2^2.228  23e' 

14 

29.174 

29.312 

29.380 

29.289 

41.540.5 

36.543 

45 

40 

42.7 

47 

38     |.242j.lJ«3'.  170.90* 

15 

29.440 

29.378 

29.212 

29.343 

39.5  52 

50 

4a  5 

63 

55 

53.8 

64.  5  36.  5;.  190;.  243;.  295 .  241 

16 

29.101 

29.198 

29.294 

29.198 

53 

48.5 

41.5 

56.5 

50 

44.5 

50.3 

60 

42.  5. 356. 321. 233. SUO' 

17 

29.350 

29.329 

29.284 

29.321 

39.5 

47.5 

42.  543. 5 

56 

46 

48.5 

58 

38     .190'.  21 7 

,226.211 

18 

29.277 

29.292 

29.326 

29.298 

40 

47 

37     42.5 

55 

40.5 

46.0  38.538.5.215!  217 

.175.902 

19 

29.375 

29.418 

29.482 

29.425 

38 

48 

39 

42.5 

54 

41 

45.8  l55     3a5.170.25« 

.212.216 

20 

29.450 

29.424 

29.389 

29.421 

39 

43 

41 

43 

47.5 

44.5 

45.0  !48.  5 35.  5.  186,. 21 9;.  211. 96 

21 

29.368 

29.386 

29.381 

29.378 

37 

46 

37.538.5 

50.5 

39.5 

42.8   52.5  36     .2011.252.196.217 

22 

29.382 

29.306 

29.318 

29.335 

38.5 

46.5  48 

42 

53.5 

51.5 

49. 0   53.  5  32.5 .  IKT .  225 . 2»«J . 234 

23 

29.320 

29.279 

29.256 

29.285 

47 

51 

49 

50 

56.5 

52 

52.8   57     47.5,.28:i'  3«^>.30r^.2H? 

24 

28.  871 

28.890 

29.236 

28.999  53.5 

54.5 

47.5 

55.5 

59 

50.5 

55. 0  i64      4(1  W.  38:);.  3r>5 .  2^ .  34t 

25 

29.332 

29.301 

29.311 

29.315  41 

54 

48 

44 

62 

53.5 

53.2   64.537.51.2  8.312.263  264 

26 

29.230 

29.198 

29.342 

29.257 

46 

57 

46 

53. 5;66. 5 

48 

56  0 

74 

46 

.212.:OlV.284./7? 

27 

29.394 

29.345 

29.266 

29.335 

48 

69 

57 

52. 5  76. 5 

65 

64.7 

78 

42 

.276.a8;.a'».414' 

28 

29.303 

29.170 

29.261 

29. 245 

58.  5 67. 5159.5  64. 582 

67 

71.2 

82     60 

.411.478.409.433 

29 

29.365 

29.556 

29.594 

29.505 

58 

53 

41     65 

61 

45 

57.0 

68     4a  5 

.389.2i»7i.205.2S7 

30 

29.590 

29.461 

29.358 

29.470 

43 

58 

55 

47 
52.0 

72 
61.3 

64.5 
52.6 

61.2 

74 

40 

.225 
.302 

.296 

.307.276 

Heanf . . . . 

29.244 

29.233 

29.261 

29.246 

55.3 

.XA 

.299.318; 

Oct.       1 

29.306 

29.092 

29.128 

29.175 

53.5 

68 

62 

57 

84.5 

71.5 

71.0 

85 

51 

.370 

.463 

.429 

I 

.491 

2 

29.337 

29.436 

29.476 

29.416 

44.5 

45.538 

48.5 

50.5 

40 

4&3  51 

39 

.241 -.239. 203. 22? 

3 

29. 4.35 

29.389 

29.456 

29.427 

40 

42 

42.5 

42.5 

44 

45 

43.8 

45 

37 

.2ia 

.241.239.23? 

4 

29.573 

29.606 

29.659 

29.613 

40 

49 

40 

42.5 

55 

43.5 

47.0 

58 

39 

.2IS 

.269'.2Cr>.22» 

5 

29.  670 

29.586 

29.512 

29.589 

45 

54 

49 

45 

61 

52 

52.7 

61 

34.5 

.299 

.325'  308,311 

6 

29.440 

29.315 

29.285 

29.347 

50 

63 

62 

54.  5172. 5 

70 

65.7 

76     150 

.301 

449!.  449 .  400; 

7 

29.  313 

29.277 

29.223 

29.271 

60 

68.561.5  67.5  83 

70.5 

7a 7  84.565 

.418 

.512 

.633.Jt.'l 

8 

29.118 

29.154 

29.151 

29.141 

60 

55.5  53.5,€4 

57.5 

56 

59.2  ,71.554.5 

.4a'> 

.114 

.314.29* 

9 

29.212 

29.261 

29.344 

29.272 

42 

49 

46 

43.5 

51 

48 

47.5   53.0  42 

.247 

.3211 284. 2« 

10 

29.402 

29.441 

29.488 

29.444 

42 

51 

45 

43.5 

54.5 

47 

48. 3  156    i4l.  5 .  247].  .328 .  273;.  iSl 

11 

29.487 

29.441 

29.414 

29.447 

42 

52 

45 

44 

57 

46 

49.0 

54 

40     .24r.322.af«.2Kr 

12 

29. 407 

29.338 

29.323 

29.356 

55 

57 

51 

60 

64 

52.5 

58.8 

65 

3a5.367.373   SW.aSi, 

13 

29.374 

29.385 

29.443 

29.401 

47 

62 

51. 5  48 

70.5 

54 

57.5 

71 

4a  5.  31(V.  442. 348.367! 

14 

29.582 

29.626 

29.701 

29.636 

47.5 

58.  5,51. 5. W 

66 

54 

56.7 

66. 5  44 

.28:).  391.  348.341; 

15 

29.810 

29.799 

29.776 

29.795 

47.5162 

52.5  49.5 

70 

57 

58.8 

71.5  46 

.3031.  449'  336. 361 

16 

29.  747 

29.645 

29.566 

29.653 

47 

63 

51     50 

71 

54 

58.3 

72.5  48 

.283.  469. 335. 36^, 

17 

29.455 

29.331 

29.248 

29.345 

44 

62 

51.547 

69 

58 

38.0 

70.544 

.249.462.2951.335. 

18 

29.  138 

2a  912 

28.960 

29.003 

49.5 

64. 5  60. 5  54. 5 

72 

61.5 

62.7 

70     47 

.288.504.5141435^ 

19 

29.118 

29.180 

29.264 

29.189 

47 

57 

47. 5  55 

64 

51.5 

56. 8 

73     43 

.217..280.a7«..?3t 

20 

29.272 

29.198 

29.095 

29.188 

45 

53 

54 

48.5 

60.5 

56.5 

55w2 

61.5  45.5.2531.303.385.314 

21 

28.873 

28.750 

28.510 

28.711 

51 

53 

53 

.•>6 

54 

55 

55.0 

57     51 

.30&.389,.376.3» 

22 

28.  434 

28.642 

28.762 

28.613 

37. 5,39 

33. 5!:«.  5 

43 

36.5 

41.0  44     35 

.211 

.186!.  153.1  !<3 

23 

28  864 

29  088 

29  287 

29  080 

.'12 

35 

33 

34 

32 

35 

aa7 

a5.531 

.  155 

...  1.162. 1.9 

24 

29.357 

29.363 

29.357 

29.359 

31 

33 

31 

32 

35.5 

32.5 

3a3 

39     i29.5 

.162.156. 157. 15!f 

25 

29.332 

29.266 

29.236 

29.278 

31.5 

.34. 535 

32 

36.5 

36.5 

35.0 

39     29 

.I70i.l74:.184!.17^ 

26 

29.126 

29.135 

29.228 

29.163 

36 

38 

35     38 

40 

36.5 

38.2 

41     34.5. 18«.2»Oi.  184. 191 

27 

29.377 

29.391 

29.359 

29.376 

33. 5^38. 5  37.  5  35 

39 

38 

37.3 

40     31      .172LlK!<;.ai8  205 

28 

29.061 

28.878 

28.878 

28.939 

38 

34.5,39 

38 

39.5 

40 

39.2  45.536    '.2291. 135. 225^.1 » 

29 

29.046 

29.043 

29.030 

29.040 

34 

40    136 

35.5 

44 

37 

38.8   45.53a5.17A.  Ii»5.l99.1»' 

30 

29.116 

29.226 

29.309 

29.217 

32.529.529 

33.5 

31 

.30.5 

31.7 

34     28.5.171.140^.143.154 

31 

29.401 

29.266 

29.150 

29.272 

23     i29    |28 

1        1 

25 
45.5 

31 
54.9 

3a5 
4&3 

28.8 

33     |22. 5.100*.  137! 
253.327!. 

125. 121' 

Means. . . . 

29.296 

29.270 

29.278 

29.282 

49.6 

98e.aUi 

1 

1 

1 

_J 

BEPOBT   OF  THE   SECRETABT  OF  WAR. 
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the  northern  and  northwestern  lakes  at  Marquette,  Michigan, 


YAPOR. 


Humidity. 
Satoratlon  =  l.OOa 


S 


.871 
,784 
647 
799 
802 
743 
.784 
776 
782 
.774 
867 
733 
.748 
874 
,673 
780 
673 
789 
623 
669 
860 
702 
786 
870 
756 
518 
696 
677 
631 
696 


745 


.810 
.707 
.789 
.789 

1.000 
.709 
.621 
.780 
.875 
.875 
.836 
.708 
.925 
.786 
.854 
.786 
.772 
.677 
.502 
.743 
.687 
.906 
.792 
.896 
.048 
.811 
.847 

1.000 
.849 
.894 
.746 

.807 


• 

B 

a 

• 

e« 

Ok 

.794 

.873 

.507 

.623 

.434 

.675 

.906 

.834 

.497 

.816 

.783 

.869 

.772 

.869 

.765 

.aT6 

.720 

.827 

.553 

.836 

.874 

.874 

.719 

.722 

.727 

.762 

.645 

.688 

.422 

.681 

.691 

.759 

.283 

.729 

.502 

.692 

.613 

.824 

.663 

.720 

.683 

.818 

.548 

.758 

.660 

.794 

.731 

.788 

.561 

.640 

.522 

,8.50 

.6«6 

.582 

.438 

.618 

.553 

.684 

.378 

.507 

.627 

.751 

.391 

.556 

.649 

.820 

.836 

.800 

.620 

.713 

.606 

.794 

.563 

.613 

.444 

.849 

.875 

.840 

.859 

.aw 

.772 

.847 

.692 

.921 

.625 

.897 

.593 

.834 

.612 

.834 

.613 

.722 

.618 

.802 

.653 

.612 

.645 

.941 

.389 

.724 

.576 

.842 

.933 

.869 

.669 

.708 

.797 

.750 

.848 

.804 

.853 

.820 

.8.'>3 

.953 

.952 

.552 

.910 

.677 

.903 

.841 

.839 

.  788 

.733 

.6E0 

.809 

.846 
.638 
.585 
.846 
.705 
.798 
.808 
.792 
.776 
.721 
.872 
.725 
.746 
.736 
.592 
.810 
.562 
.661 
.687 
.684 
.787 
.669 
.747 
.796 
.652 
.630 
.648 
..578 
.623 
.561 


7118 


WIND. 


.586 
.725 
.808 
.707 
.800 
.628 
.638 

.at2 

.861 
.831 
.816 
.743 
.784 
.744 
.730 
.735 
.679 
.754 
.532 
.720 
.830 
.761 
.795 
.831 

.8r»8 

.8-.>8 
.917 
.821 
.810 
.8.58 
.756 

.765 


Direction. 
From  wtience. 


8W  ... 

W 

w 

w 

Calm.. 
Calm  . . 

N 

NW... 

W 

Calm  .. 

W 

W 

NW... 

W 

8 

W 

W 

W 

NW.  .. 
NW... 

8 

SE.... 
8E.... 
NW... 

S 

s 

sw ... 

w 

Calm.. 


8 

NW.. 

8 

E.  ... 

8 

SE... 
SW  .. 

s 

NW.. 
Calm  . 
NW.. 
Calm . 
E.... 
Calm. 

8 

Calm  . 
Calm 
S.  ... 
W.... 

8 

<  aim  . 
NW.. 
NW.. 
NW.. 
SE... 
NE. . , 
N  .... 
NE... 
Calm . 
NW.. 
NW.. 


a 


o.  •  .  •  . 

W... 
W  .. 
NW. 

W... 

E  .  .  • 

N... 

N  ... 

NE.. 

E.  .. 

E.  .. 

NW. 

NW. 

NW. 

SE.. 

NW. 

W... 

w... 

B... 
N  .... 
Calm 
8 

OCj  .  .  . 

SW  ., 
E  ... 
SW  . 
8  .... 
SW 
W... 
8.  • . . . 


P. 

O) 


NW. 
NW. 
N  ... 
N  ... 
Calm 
NW. 
NW. 
N  ... 


Calm  , 
E.  .. 
W... 
NW. 
Calm  . 
W.  .. 
8W  ., 
W.... 
W... 
NW. 
NW.  , 
W.... 

s 

SB.., 

w.... 

E'.  ... 
W.... 
8 

SW.. 

w..., 
w.... 


sw^ . .. 

N 

SE  . . . . 

E 

8 

SW  ... 

SB..-. 
Calm .. 
N 

Ej  •  .  .  .  . 

8 

S 

E 

S 

Sci  . .  • . 
Calm .. 

S 

W 

8 

Calm . . 

W 

NW... 

tt    • •  •  »  • 

E  -  •  •  •  • 
NE. ... 

SCi  -  •  •  • 

£j  •    •  •  »  • 

W  -  •  •  •  • 

NW . . . 

W 


W... 
NW. 
NW. 
E..., 

8 

S 

s 

s 

w... 
w... 
w... 

SB . . . 

K>  £1  .  .  . 

Calm 

8 

Calm 

I?  •  •  n  •  1 

8 

o . . . . . 
8 

O  •  «  «  •  I 

W... 
NW. 

8. . .. . 

SB.. 

NE.. 

SE.. 

W... 

NW. 

NW. 

SW  . 


Velocity,  in 
miles,  per 
hour. 


a 

es 


12 

12 

2 

4 

0 

0 

2 

2 

2 

0 

35 

12 

45 

4 

4 

2 

2 

4 

2 

2 

12 

12 

35 

2 

45 

2 

45 

2 

0 


2 

25 

2 

2 

12 

2 

4 

2 

2 

0 

2 

0 

2 

0 

2 

0 

0 

12 

2 

4 

0 

25 

12 

4 

12 

25 

12 

25 

0 

12 

12 


a 

a 
e« 


4 
4 

12 

12 

4 

2 

12 

25 

4 

4 

2 

25 

4 

25 

25 

4 

4 

2 

2 

4 

0 

35 

25 

60 

4 

12 
4 

35 

4 

12 


45 

25 

2 

4 

12 
12 
4 
2 
0 
4 
2 
4 
4 
2 
2 
4 
0 
45 
4 

35 

0 

25 

12 

2 

25 

25 

4 

12 

2 

12 

4 


a 

d 


2 
4 
2 
2 
0 
4 
2 
2 

0 
2 

25 
2 
0 

45 

4 

2 

2 

2 
o 

0m 

2 

12 

4 

2 

4 

2 

25 

25 

2 

45 


4 

4 

2 

» 

2 

12 

12 

2 

2 

2 

2 

2 

2 

0 

4 

0 

4 

2 

4 

2 

12 

25 

4 

12 

12 

12 

45 

25 

2 

12 

12 


9  u 

sa 


1.0 
5.3 
8.3 
5.0 
2.7 
1.0 
4.7 
9.7 
1.7 
0.7 
1.3 

26.3 
5.7 

23.3 

12.0 
2.3 
2.7 
2.0 
1.3 
2.3 
1.3 

19.7 

ia7 

23.3 
2.3 
18.0 
10.3 
35.0 
2,7 
15.7 


4.8 


1&3 

17.0 

0.7 

2.7 

8.7 

7.7 

63 

2.1 

1.3 

1.7 

0.7 

2.0 

2.3 

0.7 

2.7 

1.3 

1.3 

19.7 

2.3 

13.7 

4.0 

23.3 

9  3 

3.7 

15.3 

20.7 

13.7 

6.0 

1.3 

12.0 

7.0 

1.5 


o 

.a* 

i 

1 

& 


8.  28W 
8.  70  W. 
N.85W. 
N.  45  W. 
Wegt... 
N.  15W. 
N.  6W. 
North  . . 
N.  16E. 
Eatit. . . . 

Ea«t 

N.77W. 
N.  74  W. 
N.  45  W. 
8.  61  W. 
8.  54  W. 
Wegt,... 
Went  - . . 
N.  69  W. 
N.  24  W. 
N.  69  W. 
South  .. 
8.  45  E . 
S.  16  W. 
N.  78  E. 
8.  11  W. 
South  .. 
S.  45  W. 
West.  .. 
S.  75  W. 


8.  60W. 


8.  47W. 
N.24W. 
South  . 
Eattt... 
South  . 
8.  81  W. 
S.  8W 
S.  13E 
N.69W. 
N.24W. 
N.'45W. 
8.  14  E. 
S.  32  E. 

Eaat 

South  .. 
8.  45  E  . 
South... 
South. . . 
8.  60W. 
South. . 
South.. 
N.  75  W. 
N.  45  W. 
8.  26W. 
8.  68E. 
N.  45  E. 
S.  57  E  . 
N.  15  E. 
N.  70  W. 
N.  45  W. 
Wen . , 

8.  31  W. 


Amount  of 
cloudinegs. 

(0  =  clear 
gky.) 
(10 =uky  en- 
tirely over- 
cast.) 


a 


6 
1 
6 
0 
1 
1 
1 
2 
0 

10 
0 
0 

10 
3 
6 
1 
2 
0 
8 
2 
6 
8 
9 
1 
1 
0 
0 
0 
0 


2.9 


0 

9 
10 

5 

1 

4 

4 

4 

7 

7 

0 

0 

7 

0 

0 

0 

0 

2 

0 

6 

7 

6 

5 

8 

5 

9 
10 
10 

4 
10 

6 

4.8 


S 

a 

CI 


9 
0 
1 
6 
3 
4 
5 
2 
6 
2 
10 
4 
0 
4 
0 
3 
6 
2 

5 
8 
4 
8 
7 
2 
1 
1 
0 
0 
0 
0 


a 

a 


0 
0 
10 
0 
0 
0 

1 

2 
1 
0 
10 
0 
0 
3 
0 
0 
0 
5 
0 
7 
0 
1 
5 
0 
0 
0 
0 
0 
0 
0 


a   • 
.  © 

•m  a 
«•    • 

BOO  ^ 

c    •  ■ 

< 


IS 

a-s 

%«> 

iss 


3.4 

I.2I 

1 

1 

0 

I 

0 

7 

10 

4 

0 

6 

0 

4 

0 

3 

0 

7 

10 

7 

7 

4 

0 

0 

10 

0 

0 

0 

0 

0 

0 

7 

0 

0 

0 

1 

7 

2 

8 

0 

7 

6 

10 

7 

8 

6 

6 

5 

10 

5 

6 

5 

10 

9 

5 

6 

10 

10 

10 

1 

10 

10 

10 

8 

10 

4.3 

5.3 

.25 


.60 

'."io 


.50 
'."21 


.49 


2.15 


.05 


.50 


1.51 
'.'46 


.13 
.25 
.34 
.20 


.61 


a99 


618 


REPORT  OP  THE  SECRETARY  OF  WAR. 


Reductions  of  the  monthly  meteorological  register  of  the  survey  of 


Date. 


1866. 
Nov.       1 


5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2<) 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Barometer  reduced  to  temperature 
of  32°  Fahr.,  exprened  in  United 
States  inches  and  decimals. 


a 


28.966 
29.410 
29.544 
29.852 
30.002 
29.625 
29.372 
29. 172 
29.  188 
29. 348 
29.  079 
29.381 
29.473 
28.  974 
28. 934 

28.  843 
29.032 
29.029 

29.  039 
29.221 
29.  283 
29.  152 
29.  434 
29.  406 
29.  307 
29.  169 
29. 145 
28.851 
29.088 
29.200 


Dec. 


1 

O 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
2:1 
24 
25 
26 
27 
28 
29 
30 
31 


Means. 


29.408 
29.091 
28.912 
28.906 
29.  342 
2S^.  506 
a).  161 
28.  816 

28.  905 

29.  010 
2<).  125 
29.281 
29.  4fi8 
29.  731 
29. 747 
29.341 
29.253 
21».  260 
29.488 
29. 890 
29.  366 
28.  876 
28.  692 

28.  823 
29.087 

29.  137 
29.282 
29.584 
29.478 
29.3.57 
29.201 


29.243 


S 


28.865 
29.  431 
29.586 
29.938 
29.947 
29.509 
29.274 
29.178 
29.256 
29.320 
29.006 
29.421 
29.357 
28.841 
28.  812 
28.913 

28.  986 
29.072 
29.021 
29.277 
29.227 
29.348 
29.442 

29.  442 
29.092 
29.220 
29.033 
28.861 
2i».  118 
2P.292 


Means....  29.252  29.236 


29.278 
29.051 
28.  796 

28.  971 

29.  474 


29.041 
28.735 
28.956 
29.  013 
29. 130 
29.338 
29.502 
29.  761 
29.672 
29.263 
29.317 
29.210 
29.630 
29,688 
29.226 
28.692 
28.715 
28.918 
29.095 
29.063 
29.388 
29.682 
29.453 
29.293 
29.241 


S 

p. 
at 


29.227 


29.203 
29,518 
29. 725 
29.994 
29.817 
29.440 
29.202 
29.198 
29.336 
29. 217 
29.217 
29.470 
29.208 
2a  913 

28.975* 

28.946 

29.083 

29.078 

29.297 

29.177 

29.397 

29.478 

29.447 

29.110 

29.273 

28.844 

29. 013 

29.148 

29.443 


29.281 


29.152 
29.051 
28.797 
29.134 
29.535 
29.  168 
28.991 
28.901 
28.953 
29.100 
29.177 
2i).401 
29.613 
29.772 
29.581 
29.255 
29.358 
29.233 
29.758 
29.534 
29.128 
28.707 
28,767 
28.973 
29.126 
29.165 
29.480 
29.568 
29.428 
29.306 
29.386 


i 


29.242 


29.011 
29.451 
29.618 
29.928 
29.922 
29.525 
29.283 
29.  183 
29.260 
29.295 
29.101 
29.424 
29.346 
28.909 
28.873 
28.910 
28.988 
29.061 
29.046 
29.265 
29.229 
29.299 
29.451 
29.452 
29.170 
29.221 
29.007 
29. 242 
29.118 
29.312 


29.263 


29.279 
29.064 
28.835 
29.004 
29.450 
29.337 
29.065 
28.817 
28.938 
29.041 
29.144 
29.340 
29.528 
29.  7.55 
29.667 
29.286 
29.309 
29.234 
29.625 
29.704 
29.240 
28.758 
2a  725 
2a  905 
29.103 
29.122 
29.383 
29.611 
29.453 
29.319 
29.276 


TEMPERATURE— FAHREICHZIT. 


Wet  bulb,  or 

point  of 
evaporation. 


a 

id 


29 

27.5 

27 

28.5 

27 

32 

40 

44 

37.5 

31 

37.5 

29.5 

33 

43,5 

.36 

32 

130.5 

'32.5 

'30.5 

l3l 

:28 

29 

26 

23 

24 

28 

37 

37.5 

27.5 

25 


a 

01 


18 
27. 
40. 
32 
28 
27 
30. 
27 
13. 
11 
4 
5 

11. 
13. 
12 
21. 
26 
23 
19. 
-I 
23 
33 
34 
16 
10 
12 
10 
10 
3 
0. 
7 


29.236 


33. 

30. 

31. 

31 

34 

40 

46 

52 

42. 

38. 

36 

37. 

40 

43. 

38 

.36 

37. 

42 

41 

29 

32 

29 

29 

26 

32 

35 

40 

34. 

27. 

25 


5 


a 


30 

•27. 

24. 

29 

31 

38 

44 

46 

52 

57 

51. 


Dry  bulb,  or  tem- 
perature of  the 
open  air. 


6 

d 


.30. 
29 
528 
32 
29. 
34. 
42. 
4& 
40 
32. 
538. 

51.  5  31. 

38    135. 

56.544, 


a 

01 


a 

a. 


30 

:i8 

42.5 
36.5 
36 

41" 
22, 
11 
17 
12 
13 
14. 
21 
17.5 
23.5 
25 
26 
14 
15. 
29 
37 
33, 
13 
18 
16 
12 
10 
6. 
11 
17.5 


34 

32 

36 

34. 

37 

28 

28 

26 

26 

25 

30 

31 

41 

28.5 

27 

22 


25. 
38 
38. 
31 
29 
36 
40 
20. 
02. 
9 
8. 
11 
15 
16 
13. 
19 
23 
26 
12: 
20 
29. 
37 
27. 
10 
13 
9 
10 

a 
3 

8 
9 


38. 
34. 
:» 
34. 
32 
.32. 
3i) 
30. 
28 
25. 
26. 
29, 
37. 
37. 
27, 
25l 


S.13. 531. 5 
32     28.5 
34    126.5 
34. 532 
37.532,5 
5I44.  5,43 
5!49. 5:46 
555    I47 
49. 5^34 
.5|40.539 
537.533 
5  42    134.5 
5J43.  543 
44.  53a  5 
40. 536. 5 


s 


38 
41 


36 
3a5 


46.53&5 

J43     40    I 
532     29. 5' 

|32     29 
5  30     27. 5 

29. 5  28 
530  i27 
36, 5  3a  5 
37.532 
41  |41.S 
34,  5  29, 5 
27.  5  27. 5 
26     23.5 


32.5 
29.8 
29.5 
32.8 
3a2 
40.7 
46.0 
49,5 
41.2 
37,3 
.16.3 
29.3 
40,7 
42.5 
38.5 
36.2 
37  5 
39,2 
38.3 
31.3 
30.3 
29.3 
25.2 
30.8 
32,2 
33.0 
4a  0 
33,8 
27,5 
25.0 


33.338.2.34.2;  35  2 


30. 
43 
43. 
39 
39 


las 

30 

41 

32.5 

29.5 

27.5 

31,5 

28.5 

15 

13 

4 

55 
12 

14.5 
12 
22 
27 
23.5 
20 

0.0 
24. 5|30 
34.5137. 
.35  5  35. 
16  14. 
10. 5  19. 
12. 5  17. 

ia5 

10.5 
3.5 
1.0 
7 


45 
23. 
12 

la 

14. 
14. 
15 
19 

la 

24. 
27 
27 
15 
16, 


I' 

5| 


ia6 


13 

10. 

7. 

12, 

la 


528.5 

i41 
539.5 

32 

30 

38 

41 

21.5 

03 

10 
9, 

12 

15 

116, 
514. 
520.5 

25 

27 

las 

5121 

jsas 
5 .37. 5 
5;2a5 

515 
14 
9.5 

ia5 
a  5 
as 
as, 
9.5 


25.8 
38.0 
41.3 
34.5 
32,8 
32.8 
39.2 
24.5 
10.0 

ia8 

09,3 

ia7 

14.3 
16.7 
15  0 
22.3 
26.0 
25  8 
16.3 
12.5 
28.3 
36.5 
3a2 
15  2 
14.7 
13.2 
11.3 
09,8 

4a  3 

07.3 
11.7 


a 
a 
S 


37 
33,5 

40.5 

35.5 

41 

46 

57.  5j40 

57.5144 

55 

42 


47.5 

42.5 

43 

42 

47 

47 

34 

.37 


.3a  5  25 


34 

31 

36.5 

44.5 

44.5 


a 

8 

a 


26 
29. 
24 
•27 

129. 


ai 

32 


tapoe. 


Elasticity,  in  U.  S 
inches  and  ded 
mals. 


39. 5|30.  5 
44.5131.5 


36 

34 

.30. 

31 

.30. 

28. 

28. 

•27. 


26 
23 
22. 
26 
30. 


38.5-29. 
33  25 
30,522 


34.517 


255-5 


24. 2.20.  S:  22. 3 


4a  5 

44 

41. 

46 

41 

60. 

30. 

21 

21.  .51 

23 

23.51 

22 

24.5 

23 

31. 

34 

34 

30 


5.143 

1.133 

136 

116 

118 

149 

.215 

.255 

.192 

.157 

.211 

.140 

.156 

.271 

.179 

.149 

.141 

.158 

5!- 151 

5. 157 

5. 130 

.143 

.117 

,095 

,100 

.1.16 

5.214 

5.220 

.150 

.129' 


513 
23. 
22. 
10. 


31.5 


4a  5  19. 
44.526. 


26l5 

24.5 

29 

22 

21.5 

12.5 

18 

i30 


26 
39 
28. 
26 
25 
■29, 
19 
10 

a 

1, 

a 

8, 
12. 


166|.  150.  If 
153,139.1V2! 
147L109.13V 
135, 126. 1:^: 
15t»,.  157. 1* 
189|.  IW.lfT 
2051.262.247 
349'.297.3tM 
18^.155.17?: 
207. 194.1e« 
19'2|.  159.1.>-7 
166Ll39.14-f 
202. 164 .  174 
2711.190.344 
196 ,  163*.  179 
IW;.  129^.  15J 
179',  179. 165 
20H;.  174 .  1*P 
23l|,  181.1^^ 
1261. 136.  l*i 
18l|.  142. 151 
149'.  123-.  1J« 
103^.  117.  U-Jj 
095. 11-2. 101 
123'.  127.117 
171'.  16S.156 
235{.251.233 
1961 145.  leT 
15t>.  I41L14: 

123L 103;.  113 

r      I 


158. 18l!.15e>^^.16S 


19. 


9. 

8. 

a 

7 
7 
1. 
-4. 
4. 


.093 

121 
246 
175 
136 
141 
5.155 
1.130 
.063 
0.049 
0.052 
0.049 
0.067 
5 . 0«» 
.075 
.11*9 
5.129 
5.118' 
5.0991 
.030' 
5.  106 
5 .  169 
5.176 
5.090 
5.062 
5.tfl9. 
.062. 
.062, 
.044. 
5 .  020 . 
5:  039 . 


161.103.11^ 
164. 190. 15e< 
25©^^.  220. 343 
183'.  1^.17} 
173:.  149 .  133i 
...J.  186.164 


205;.  235 . 1» 
109. 098.  Hi 
O61.043.05i> 
079.054.KI 
046.053.051* 
Ob  I '.061.05: 
072.C80.073i 
....{.  084  .  (TT 
0e5.069.«i76| 
114. 086.109 
I12'.ia>.  114( 
129L  129. 1-25.; 
065. 065. 076^ 

076|.  09^.  oer 

.  15cJ.  136 
.214!.  1» 

139?.l«3j 
0611.  012.  CM 
oei!.067.07t» 
073.05!*.*. 

o&i.oes.oti 

062. 063.  Om 
047!.  044 .  045i 
054  .  057 .  043^ 


149 
214 

192 


085 


098.111 


0S9,.C«l?i 


.109 


IM 


BEPOBT  OF  THE   8ECRETABT    OF   WAB. 


619 


the  northern  and  northwestern  lakes  at  Marquette^  Michigan, 


VAPOR. 

WIWP. 

Amount    of 

cloudineis. 

(0— clear 

«ky.) 

(10=  Bky  en- 
tirely over- 
cast 

Amount  of  evaporation.  In 
U.  S.  incheg   and  ded- 
malx. 

meltvd 
inches 

Humidity. 
Saturation  =  1,000. 

Direction. 
From  whence. 

Velocity 
mlleB, 
hour. 

.  in 
per 

c  u 

u 

la 

«.9 

OQQ 

< 

a 

• 

S 

a 

• 

• 

a 

1 

• 

• 

a 

■ 

e« 

• 

a 

d 

• 

g 

ci 

3 
2 
4 
4 
3 

4 
3 

4 
0 

12 
4 
4 

35 
2 
2 
2 
4 
2 

25 

12 
0 
2 
4 

12 
2 
2 
4 

12 
4 

a 

* 
Ol 

12 

13 
3 
3 
4 
4 
3 

12 

13 
2 

12 
2 

12 

12 
4 
0 
3 
3 
0 
4 
2 
4 

12 
2 

45 
8 

12 
4 

12 
4 

• 

a 

• 

Ok 

13 
0 
4 
4 
3 

35 
4 
4 
3 
0 
4 
0 

12 
3 

m    •   m    • 

4 

4 

2 

4 

13 

12 

3 

4 

3 

12 

0 

4 
12 

12 

2 

• 

a 

• 

a 

• 

i 

■ 

10 

10 

0 

10 

0 

5 

10 

0 

0 

10 

0 

0 

5 

8 

10 

10 

6 

4 

6 

10 

10 

4 

6 

7 

10 

10 

10 

10 

10 

10 

.639 
.831 

.799 
.845 
.756 
.669 
.669 
.641 
.748 
.805 
.510 
.828 
.856 
.618 
.713 
.919 
.779 
.811 
.695 
.657 
.833 
.694 
1.000 
.890 
.524 
.569 
.568 
.762 
.912 
l.OOO 
l.OOO 
.876 

.843 
.885 
.757 
.694 
.848 
.587 
.843 
.9-33 
.792 
.816 
.848 
.712 
.587 
.813 
.756 
.610 
.768 
.604 
.732 
.634 
.887 
.824 
.766 
.761 
.659 
.896 
.956 
.888 
.941 
.803 

.827 
.854 
.799 
.669 
.747 
.657 
.793 
.845 
.693 
.889 
.870 
.707 
.683 
.884 
.768 
.722 
.  738 
.752 
.803 
.792 
.890 
.851 
.667 
.673 
.642 
.831 
.940 
.963 
.980 
.872 

SE  .... 
NW... 

W 

N 

8  •  .... 
H  »▼   ... 

8 

W 

W 

Calm . . 
NW... 

W 

S 

8 

W 

W 

8  -  .... 

W 

W 

NW... 
NE  .  .. 
Calm.. 
NW... 
NW... 

S 

W 

8 

SW... 
NW... 
NW... 

NW... 
NW... 

W 

NW... 

8 

S 

E 

W 

W 

E 

NW... 

S 

SE.... 
SE.... 
8W  ... 

W 

Calm  .. 

W 

N 

S 

vSB.... 

E 

W 

w 

Calm.. 
NW... 
Calm.. 
SE.... 
SW... 

7.0 
4.7 

a3 
a3 

2.7 

0 

N.70W. 
N.45W. 
Went.   . 

N.8W  . 
South  .. 

10 

10 
4 
6 
5 
1 
6 
0 
0 
7 

10 
0 
2 

10 
1 
2 
3 
0 
0 

10 
4 
4 
8 

5 
2 
10 

6 

10 

6 

5.2 

6 
4 
1 
8 
0 
8 
0 
0 
0 
8 
1 
0 
6 
4 

10 

10 

8 

5 

6 

8 

6 

10 

4 

3 

0 

10 

10 

10 

10 

4 

5.3 

.38 

.683 

.644 

.725 

.744 

17.  8(  South  . . 
2. 7  S.  60  E  . 

.789 

.tW? 

6.0 
6.0 
0.7 
9.3 
1.7 
9.0 
15.0 
1.7 
2.0 
3.0 
3.3 

We»t . . . 
West... 
East  .  .. 
N.  45  W. 
8.67W. 
S.39E  . 
8. 10  E  . 
8.56W 
Went . . . 
S.45W 
S.  73  W 

.776 

.848 
.906 
.791 

.31 
.40 

.750 

.919 
.768 

.39 

.744 

Calm .. 

8 

8 

Calm  . . 
NW... 

E 

N 

NW... 
NW... 

8 

W 

8E.... 

W 

NW... 
NW... 

W 

W 

W 

NW... 
NW... 

E 

N 

NW... 
NW... 

S 

Calm  .. 

S 

NW... 
NW... 
NW... 

.752 
.794 

.11 

.845 

l.-J   N.56W. 

.848 

13.7 
8.0 
2.0 
6.0 
2.6 

N.  45  W. 
N.  69E 
North  .  . 
N.  45  W. 
N.  45  W. 

.782 
.8»9 
.768 
.669 

.06 
.15 
.10 

.699 

2. 3  South  .  . 
1. 3!  We«t . . . 

.834 

.952 
1.000 

5.7 

5.3 

12.0 

a3 

8.30E  . 
N.70W. 
N.  45  W. 
N.45W. 

.53 

1.000 
.938 

.36 

.817 

.765 

.794 

.792 

3  0 

S.  65  W. 

6.5 

3.60 

4 

4 
12 
0 
2 
0 
0 
25 
4 

12 
4 
4 
12 
3 
2 
4 

12 

3 

25 

12 

25 

25 

2 

2 

0 

4 

25 

IS 

13 

3 

3 

13 
4 

13 

13 

4 

*  «  ■  • 

12 

35 

13 

18 

25 

12 

4 

0 

4 

35 

4 

0 

25 

45 

12 

12 

4 

4 

4 

4 

35 

35 

4 

8 

35 

35 

35 

2 

2 

3 

12 

4 

3 

12 

4 

4 

4 

4 

3 

13 

12 

3 

0 

13 

25 

.931 

.947 
.587 
.917 
.770 
.726 

.... 

'.684' 
.866 
.804 
.768 
.553 
.730 
.826 

'.'842 
.870 
.761 
.880 
.739 
.831 
.890 
.952 

1.000 
.730 
.772 
.757 
.810 
.  898 

.7rj 

.711 
.842 

.660 
.738 
.906 
.896 
.890 
.811 
.912 
.858 
.864 
.791 
.787 
.804 
.913 
.916 
.819 
.780 
.746 
.880 
.813 
.855 
.891 
.952 
.885 
.136 
.816 
.894 
.  898 
1.000 
.867 
.890 
.694 

.843 
.685 
.927 
.870 
.817 
.876 
.630 
.851 
.801 
.727 
.780 
.804 
.880 
.868 
.867 
.660 
.796 
.898 
.826 
.794 
.863 
.916 
.911 
.622 
.829 
.852 
.869 
.932 
.836 
.677 
.912 

NW... 

8 

SE.... 
Calm . . 

W 

Calm  .. 

SE.... 

S 

SE.... 

W 

w 

S 

8 

W 

W 

W 

8E  .... 

W 

N 

W 

NW... 

W 

W 

w 

w 

SE    ... 

w 

E 

Calm  .. 
E 

SW  ... 

SE  .... 
Calm  . . 
NW  ... 
NW... 
Calm  . . 
NW.. 
NW... 
NW... 
NW... 

N 

NW... 

ia3 
11.0 
7.7 
4.7 
2.7 
4.0 

8. 11  E  . 
South.  . 
8.41  E 
West... 
West... 
S.  45  E  . 

0 
0 

10 
4 
0 
2 
0 

10 
7 

10 
0 
0 
6 

10 

10 
6 
4 

10 
4 

10 
6 

10 
2 
3 
6 
0 

10 

10 
5 
2 
6 

3 

0 

10 
0 
0 
0 
0 

10 
3 
0 
6 

10 
4 

10 
0 
6 
6 

10 
3 
I 
4 
6 
3 

10 
8 
8 
4 

10 
3 
8 
3 

0 

10 

10 

0 

10 

0 

10 

0 

0 

0 

10 

10 

10 

6 

6 

4 

4 

4 

8 

4 

3 

4 

4 

10 

10 

10 

10 

10 

10 

10 

0 

5.9 

.729 

.957 
945 

.16 

.^4 

.941 

.894 

Calm  .. 

N 

NW... 
NW... 

W 

W 

N .  .... 

N 

E 

W 

NW... 

8 

N 

E 

SE  .... 

S 

w 

N.  .... 
Calm  . . 
NW... 

N 

N 

NW... 

W 

W 

8E.... 

N 

NW... 
NW... 

W 

W 

N 

Calm  . . 
RE.... 

W 

NW    .. 
Calm  .. 

N 

8E.... 
SE.... 
oE  .... 

W 

NW... 
NW... 
NW... 
NW... 
NW... 
NW... 

8 

NW... 

a  3  8.  27  E  . 

.829 
.734 

20.7 
8.7 
9.3 

11. 0 
6.7 
5.7 
1.0 
6.0 

ia7 

5lO 

North  . 
N.64W. 
N.45W. 
West... 
Weiit . . . 
N.  14  W. 
N.  45  W. 
8.  49  £  . 
Went . . . 
N.38E 

.63 

.623 

1.000 

.877 

.908 

.619 

1.00O 

.10 
.06 

.^0 

.880 

.933 
.925 
.095 

0. 7;  South  .  . 
17.3!  N.  14E  . 
1ft.  7l  8.  S6  K  . 

.09 
.10 

807 

35  i*0  7 

S.  45  E  . 
S.  14  E 
N.  72  W. 
N.  39  W. 
N.45W. 
N.  45  W. 
N.27W. 
N.36W. 
N-  Aft  W. 

.845 

0 
4 
4 

0 
18 
12 
12 

4 

12 
13 

11.3 

ao 
ao 
1.3 
6.7 

19.3 

18.7 

&7 

.849 

1.000 
89J 

.06 

.904 

.898 

.896 
867 

.28 
.38 

429 

3.71  N.  11  W. 

1  000 

lao 

N.  47  W. 

.863 

.801 

.831 

.833 

2.5 

N.esw. 

5w3 

4.3 

1.77 
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Reductions  of  the  monthly  meteorological  register  of  the  survey  of 


TEMPERATURK— FAHRK5HEIT. 

TAPOR. 

Barometer  reduce td  to  temoerature  1 

\ 

of32°Fohr.,ex 

pressed  in  United 

1 

States  inches  and  decimals.         I 

Wet  bulb,  or 

Drj 

r  bulb,  or 

tern- 

Ela»ticit7,inr.8. 

Date. 

point  of 

perature  of  the 

incheii  and  dtci- 

evaporation. 

open  air. 

• 

a 

1 

M 

m 

• 

E 

0 

a 

mals. 

• 

S 

• 

a 

d   - 

i 

9 

• 

S 

a 

a 

^ 

• 

a 

* 

a 

• 

3 

• 

a 

a     E 

^ 

«• 

d 

d 

d 

id 

• 

i 

• 

• 

a 

o 

a 

d 

•                • 

a.      a 

t- 

c« 

0) 

S 

o 

09 

o 

o 

o 

Of 

o 

o 

s 

X 

i 

r- 

c*      o» 

« 

1866. 

o 

o 

• 

1 
i 

July       1 

29.453 

29.396 

29.368 

29.406 

56 

56 

58 

63 

59 

60 

60.7 

66 

50 

.  356.  40fr.  4.16.  44C« 

2 

29.406 

29.355 

29.305 

29.355 

63 

66 

62 

66 

77 

67 

70.0 

79 

61 

.  5.36 .  564  .  iffJ.  .'Ok 

3 

29.198 

29.075 

29.035 

29.103 

61 

64 

61 

66 

77 

64 

69.0 

78 

62 

.470.  422.  497. 4Ci 

4 

29.100 

29.080 

29.124 

29. 101 

61 

67 

66 

68 

80 

73 

73.7 

85 

60 

.  443 .  487 .  545 .  4'>.' 

5 

29.155 

29.164 

29.149 

29.156 

67 

72 

72 

74 

84 

79 

79.0 

91 

68 

.  5<»  .  623  .  69*1 .  ti^T 

6 

29.264 

29.209 

29.206 

29.226 

72 

76 

72 

80 

90 

79 

83.0 

92 

72 

.  677 .  7t*  .  G<) .  »I'J 

7 

29.232 

29.219 

29.229 

29.227 

67 

70 

67 

73 

79 

71 

74.3 

84 

70   .581.612.t>iR.fi.V 

8 

29.383 

29.460 

29.523 

29.455 

58 

56 

50 

68 

66 

55 

63.0 

70 

55 

.350.316.2i«,>.  Xvi 

9 

29.616 

29.604 

29.561 

29.594 

50 

56 

51 

56 

62 

56 

58.0 

68 

51 

.282.369.3ilH.J;vj 

10 

29.614 

29.546 

29.  521 

29. 565 

58 

62 

59 

64 

70 

66 

66.7 

76 

52 

.  403 .  449  .  4<r7 .  4-.v^ 

11 

29.561 

29.488 

29.457 

29.  502 

62 

69 

65 

71 

85 

73 

76.3 

89 

61 

.436.5l>4.5IO.:.Ji 

12 

29.502 

29.434 

29.414 

29.453 

68 

74 

73 

77 

93 

82 

84.0 

95 

67 

.  564 .  .'S8:j .  ft*» .  61i, 

13 

29.422 

29.349 

29.333 

29.368 

74 

74 

Ti 

83 

94 

81 

86.0 

97 

74 

.7l8.56l».7>U.»>5i 

14 

29.341 

29.226 

29.339 

29.302 

72 

72 

69 

82 

87 

77 

82.0 

95 

74 

.6.'W.5p-2.6<i1  H.; 

15 

29.354 

29.361 

29.343 

29.353 

71 

74 

73 

81 

94 

82 

85.7 

95 

72 

.  624  .  5»?.* .  ti"90 .  ?;•> 

16 

29.419 

29.381 

29.371 

29.  .390 

74 

74 

73 

84 

93 

82 

86.3 

97 

81 

.  7(H .  5H3 .  6iH»   tA.- 

17 

29.429 

29.364 

29.349 

29.381 

72 

68 

62 

82 

78 

65 

75.0 

87 

65 

.6Cid.')5i^.:Ar\   X-^ 

18 

29.373 

29.388 

29.391 

29.384 

56 

60 

55 

61 

68 

63 

64.0 

72 

50 

..T83.4II.3:.'7Lrt: 

19 

29.456 

29. 431 

29.403 

29.430 

56 

58 

59 

63 

72 

62 

65.7 

74 

57 

.  .356 .  296 .  4«i  ■ .  sm 

20 

29.396 

29.  3r3 

29.3a3 

29.367 

62 

63 

62 

67 

71 

67 

68.3 

76 

56 

.489.4*i9.  ♦-V.4-^J 

21 

29.253 

29.160 

29.180 

29.198 

65 

67 

65 

69 

74 

68 

70.3 

75 

65 

.  564 .  568  .  577  .  ."J 

22 

29.243 

29.228 

29.218 

29.230 

65 

66 

67 

70 

73 

71 

71.3 

81 

63 

.  5.V) .  545 .  6»- .  .<V 

23 

29.286 

29. 303 

29.308 

29.299 

57 

59 

58 

60 

64 

61 

61.7 

72 

60 

.426.433.44.1   4.^. 

24 

29.343 

29.327 

29.360 

29.343 

61 

65 

64 

68 

74 

69 

70.3 

77 

59 

.  443 .  497  .  52i*   4Hi» 
.  537i.  856 .  5S>   n-'-l 
.559. 71 8.  GO.  ^.57 

25 

29.423 

29.428 

29. 432 

29.428 

65 

76 

66 

71 

79 

72 

74.0 

84 

63 

26 

29.418 

29.375 

29. 345 

29.379 

66 

72 

70 

72 

77 

73 

74.0 

79 

67 

27 

29.358 

29.362 

29.342 

29.350 

64 

72 

67 

68 

78 

70 

72.0 

80 

66 

.  543 .  704  .  622l  fiq 

28 

29.3:18 

29.312 

29.302 

29.317 

68 

69 

63 

70 

79 

70 

73.0 

81 

66 

.658.574.  4^.».o:!' 

29 

29.  298 

29.217 

29.260 

29.258 

64 

67 

63 

73 

80 

69 

74.0 

82 

65 

.  476 .  487  .  49.^L  4-^ 

30 

29.353 

29.358 

29.3,'>3 

29.355 

64 

64 

63 

67 

76 

68 

70.3 

78 

65 

.556.436.5fj^   .VU 

31 

29.323 

29.167 

29,097 

29.196 

63 

71 

68 

69 

87 

74 
69.9 

7&7 

90 

64 

.  495 .  543 .  7l>4.  >4t 

1       ' 

Means 

29.365 

29.327 

29.321 

29.338 

70.5 

7ai 

7ao 

.518.  533.54.>.  5:« 

1 

.462.296.3.'>4   371' 

Angast  1 

29.175 

29.158 

29.225 

29.186 

62 

61 

59 

69 

79 

70 

72.7 

90 

64 

2 

29.391 

29.415 

29. 413 

29.406 

55 

61 

59 

61 

75 

67 

67.7 

77 

.•iS 

.  3.'i4 .  350 .  393,  :>* 

3 

29.398 

29.293 

29.268 

29.320 

58 

65 

58 

66 

76 

62 

66.0 

78 

62 

.  376 .  47U  .  42b» .  4e5i 

4 

29.248 

2!).  556 

29.566 

29.457 

54 

56 

53 

60 

67 

59 

62.0 

70 

55 

.338.631.35fi  44J 

5 

29.  621 

29.5&3 

29.576 

29.593 

54 

68 

36 

61 

72 

63 

65.3 

74 

53 

.41)7.  363.  356. ri 

6 

29.593 

29.521 

29.521 

29.545 

59 

58 

58 

66 

67 

63 

65.3 

74 

52 

.407.363.41fi.3?i 

7 

29.413 

29.  376 

29.346 

29.378 

58 

61 

61 

62 

65 

63 

63.3 

66 

51 

.429.483.51(    47< 

8 

29.156 

29.  CW 

29.271 

29.159 

62 

65 

55 

64 

71 

60 

65.0 

75 

60  1.  529 .  537  .  36T  .  47-; 

9 

29.341 

29.323 

29.348 

29.337 

57 

62 

62 

61 

79 

67 

69.0 

80 

53   .4l2.329.4rV.4lQ 

10 

29.  401 

29.415 

29.405 

29.407 

61 

64 

62 

67 

72 

68 

69.0 

74 

62    .  457  .  481» .  476.  47+ 

11 

29.430 

29. 351 

29.281 

29.354 

63 

62 

65 

66 

65 

68 

66.3 

68 

62   .536.516.577   .Ml 

12 

29.181 

29.170 

29.197 

29.183 

65 

74 

68 

68 

84 

72 

74.7 

85 

65 

.577.  704.  631.  or 

13 

29.»>0 

29.303 

29..'«>5 

29.296 

65 

62 

60 

69 

68 

62 

66.3 

74 

63 

.564.  476.  491.. MP 

14 

29.321 

29.360 

29.453 

29.378 

63 

68 

6(» 

67 

77 

67 

70.3 

82 

60 

.522.5e4.42r.L5c4 

15 

29.623 

29.637 

29.661 

29.  640 

.•>7 

54 

50 

63 

63 

54 

00.0 

68 

54 

.  386 .  2Si8 .  30r'L  111 

16 

29.596 

29.654 

29.»-9 

29.613 

56 

57 

52 

62 

65 

55 

60.7 

67 

50 

.  369 .  35i» .  349  .  ^^ 

17 

29.569 

y9.511 

29.  473 

29.  518 

53 

61 

59 

57 

72 

62 

63.7 

75 

48 

.350.390.4ftt.4'«.» 

18 

29.496 

29.376 

29.331 

29.401 

59 

60 

58 

65 

62 

61 

62.7 

70 

61 

.420.491.443.4:51 

19 

29.344 

29.356 

29.351 

29.350 

57 

56 

53 

60 

65 

56 

60.3 

67 

54 

.42fi.330.363v.r3 

20 

29.232 

29.241 

29.253 

29. 242 

53 

57 

54 

57 

72 

60 

63.0 

75 

52   .3.V).386.:»'.i> 

21 

20.271 

29.231 

29.277 

29.260 

54" 

54 

52 

57 

68 

56 

60.3 

70 

51 

.  378. 232.. -o:.;.  11:' 

22 

29.344 

29.312 

29.277 

29.311 

46 

51 

49 

49 

62 

55 

55.3 

65 

46 

.27l.22y.2»i^   r*^ 

23 

29.340 

29.337 

29.352 

29.343 

45 

52 

48 

49 

60 

51 

53.3 

61 

48 

.  247i.  282 .  29K.  iTi 

24 

29.397 

29.380 

29.407 

29.395 

45 

50 

49 

49 

60 

53 

54:0 

62 

47 

.  247 .  22^ .  V**:..  •.?:•.■ 

25 

29.447 

29.367 

29. 329 

29.381 

47 

55 

51 

50 

69 

56 

58.3 

71 

46 

.2j':1.247    HJ-.r.* 

26 

29.  24  J 

29.198 

2J«.186 

29.211 

51 

62 

59 

58 

75 

66 

66.3 

76 

54 

.  2H2 .  3i*2  .  4i'7    :CT 

27 

29.206 

29.203 

29.216 

29.208 

57 

62 

59 

63 

71 

61 

65.0 

75 

62 

.  .3^; .  436 .  47:* .  *CL' 

28 

29.256 

29.311 

29.321 

20.296 

56 

55 

54 

60 

63 

57 

60.0 

65 

58    .  :««6..  327 .  37*   .*" 

29 

29.346 

29.318 

29.278 

29.314 

55 

65 

59 

58 

68 

6:1 

63.0 

72 

52   .39IU577.447    4:^ 

30 

29.208 

29. 180 

29.166 

29. 185 

60 

63 

61 

65 

t\5 

6:1 

64.3 

66 

60    .451.549.510  :*0 

31 

29.110 

29.017 

29.032 

29.053 

62 

65 

66 

65 
63.1 

70 
71.6 

68 
6X6 

67.7 

74 

63    .516 

.  .VH>.61-J   JA» 

Heani ... 

29.365 

29.350 

29.356 

29,357 

66.1 

.404 

.415.  415*.  411 
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the  northern  and  northwestern  lakes  at  Milwaukee,  Wisconsin. 


VAPOR. 

WIND. 

Amount  of 

cloadineM. 

(Or=  clear 

Amount  of  evaporation,  in 
U.   S.  Inches  and  decl* 
main. 

■  melted 
;heB  and 

Hnmidlty. 
SatnraUou  —  1,000. 

Direction. 
From  whence. 

Velocity,  in 
mileis  per 
boar. 

■|§ 

li 
11 

a  a 
X° 

0.2 
1.0 
1.3 
0.7 
1.0 
1.0 
0.3 
1.0 
1.0 
0.7 
0.6 
0.6 
0.6 
0.3 
1.3 
1.3 
0.2 
1.7 
0.2 
0.2 
0.6 
0.2 
2.3 
0.3 
0.7 
0.3 
0.2 
0.0 
0.3 
1.2 
1.3 

• 

,    1 

••* 

s 

& 

»ky.) 
(10  =  i»ky  en- 
tirely over- 

caiit.) 

o  a 

e 

• 

a 

■ 

a 

• 

• 

s 

• 

• 

a 

• 

a 

« 

a. 

• 

a 

• 
Ok 

• 

a 

* 

a 

■ 

« 

a 

• 
o> 

a 

• 

CS 

• 

S 
a. 

• 

a 

• 

a. 

ill 

< 

.619 
,838 
.735 
.647 

.819 
.608 
.456 
.476 
.5:»5 
.503 
.618 
.495 
.665 
.613 
.410 
.377 

.454 
.357 
.  377 
.574 
.601 
.378 
.618 
.677 
.672 
.727 

.  865 
.774 
.734 
.580 
.476 
.  486 
.424 

.880 
1  .740 
.833 
.672 
.697 
.697 
.802 
.681 
.687 
.636 
.629 
.(i32 
.665 
.648 
.632 
.632 
.836 
.568 
.828 
.740 

.84:1 

.802 
.825 
.747 
.712 
.854 
.848 
.6.'i8 
.700 
.743 
.720 

.773 
.729 
.675 
.598 
.6:J6 
.620 
.712 
.562 
.660 
.641 
.538 
.539 
.553 
.566 
.526 

8W.  .. 
W.8W. 
W.SW. 
W.NW 

S.SE. 

S.8W  - 
W.SW. 
w 

Calm  . . 
W.SW. 
Calm  . . 
Calm  . . 
SW.  .. 
W.SW. 
Calm  . . 
Calm  . . 
Culm  . . 
Culm.. 
SW.  .. 
Calm  .. 
Calm  .. 
Calm  . . 
SW.  .. 
W.NW 
E.NE.. 

N 

Calm  . . 
Calm  . . 
Culm  . . 
Calm  . . 
NE.  .. 
Calm  .. 
Calm  .. 
S.SE  .. 
Calm  . . 
Calm  . . 
N.NW 
Calm  . . 
N.NW 

0.6 
0.5 
1.0 
0.5 
1.  I 
1.0 
0.6 
1.7 
2.5 
0 
0.6 
0.6 
0.5 
1.0 
0.5 

a2 

1.5 
2.8 
1.8 
2.9 
2.5 
0.3 
1.0 
0.8 
1.8 
0.9 
1.5 
1.3 
0.6 
.3.0 

0 

1.3 

0 

0 

0.4 

0.2 

0 

0 

0 

0 

0.2 

0 

0 

0 

0.2 

0.2 

1.3 

0.6 

0 

0 

0 

0 

0.4 

0 

0 

0.5 

0 

0 

0.5 

0 

1.5 

<>• 

S.5W.. 
S.51W. 
S.71  W. 
N.  79  W. 
S.9W.- 
S.  49  W. 
S.  58  W. 
N.  51  E 
N.  49E. 
S.  15  E  . 
S.  19  W. 
N.  62  W. 
N.  77  W. 
S.  67  W. 
N.  79  W. 
N.  69W. 
N.  71  E  . 
N.  3:1  E  . 
N.  71  E. 

EaKt 

S.  45  E 
S.19E.. 
N.  45  E  . 
N.  71  E  . 
8.  15  E  . 
S.  13  E  . 
N.71E. 

Ea»«t 

8.  59  E  . 
N.  47  E 
S.  55  W. 

10 
10 
8 
0 
5 
0 
9 
1 
0 
0 
0 
0 
0 

1 

0 

« 

4 

10 
5 
0 
0 
0 

10 
0 
8 
9 

10 
8 
0 
1 
8 

3.6 

0 
0 
8 
0 
1 
9 
10 
10 
0 

.1 

10 

10 

0 

1 

2 

0 

10 

9 

2 

0 

0 

5 

1 

10 

0 

10 

10 

0 

10 

10 

10 
7 
6 
0 
7 
5 

10 
2 
0 
2 
0 
1 
1 
1 
1 

9 
I 
3 
0 
2 
5 
8 
5 
0 
2 

10 
9 
I 
2 
0 
2 

3.6 

0 

2 

8 

0 
o 

10 

10 

10 

0 

9 

10 

5 

8 

5 

0 

0 

1 

10 

1 

10 

3 

7 

10 

8 

3 

7 

8 

1 

10 

10 

9 

5.7 

10 

10 
2 
0 
5 
1 
1 
3 
0 
0 
0 
0 
1 
0 
0 
3 

10 
1 
2 
3 
0 
9 
8 
1 
I 

10 
0 
0 
0 

1 

3 

...... 

.36 
.01 
.21 

.677 

W.SW.i  S.SE  .. 

.661 
.716 

W.SW. 

\y 

NE  •  . . 
NE.  .. 
Calm . . 

W 

W.SW. 
W.NW 
W.NW 
W.SW. 

sw.  .. 
W.SW. 
E.NE.. 
E.NE.. 

s 

W.NW 

W 

s 

W.NW 
W.NW 
SE  .... 
NE  .  .. 
E.NE.. 

SE 

SE.... 

NE  .  .. 
E.8E.. 
S.SE-. 

S 

E.NE.. 
E.NE.. 
S.SE  .. 
E.NE.. 
S  W .  . . 

...... 

.02 

.511 

.627 

.675 

.576 

.&s 

.636 

.595 

-590 

.605 

.538     W.NW 

1.2  '2.7 

.595 
.713 

.668 
.627 
.608 
.699 
.772 
.742 
.791 
.662 
,762 
.780 
.792 
.712 
.588 
.690 
.615 

W.NW 
N.NE.. 
NE  .  . 
NE  .  .. 
Calm  . . 
Calm  . . 
NE  .  .. 
NE  .  .. 
Calm  . . 
CHlm.. 
NE  .  .. 
Calm  . . 
NE  .  .. 
NE  .  .. 
W.SW 

1.8 

1.6 

0.2 

0.5 

0 

0 

3.0 

0.7 

0 

0 

0.2 

0 

0.6 

2.8 

0.8 

1.3 
3.2 
0.5 
0.5 
2.3 
0.5 
3.8 
0.4 
1.3 
0.8 
0.6 
0.2 
1.6 
1.0 
3.5 

.89 

.619 
.740 

.796 
.751 

.51 

.822 

.647 

.7(J« 

.712 
.793 

.65 

.898 
.588 

..... 

.841 

.700 



.08 

685 

.558 

.729 

.657 

0.  5 

S.  83  W. 
N.58W. 

2.7 



2.  73 

2.5 

1.3 

1.5 

0.7 

0 

0 

3.0 

1.1 

2.5 

0 

0.4 

0 

0 

0.9 

4.0 

1.4 

0.4 

0.7 

1.3 

1.0 

0 

0.5 

1.2 

0.2 

0 

1.8 

0.7 

1.0 

0 

0 

0 

3.6 

1.4 
1.0 
3.9 
1.2 
0.8 
1.5 

ai 

1.6 
0.2 
1.5 
0.8 
2.5 
0.5 
4.2 
0.8 
2.1 
1.5 
2.0 
2.9 
2.0 
1.1 
0.7 
0.7 
0.8 
1.7 

i.o 

0.4 
0.2 

1.9  1 

1.0 

0 

1.0 

0 

0 

0 

0.7 

1.9 

0 

0 

1.3 

0 

0 

2.1 

0.8 

0 

0 

0 

0 

0.2 

0.6 

0.3 

0 

0 

0 

0.5 

1,0 

0 

0 

0.2 

0.5 

2.3 

.653 

.300 

.403 

.524 

.804 

.550 

.550 

.783  1 

.708 

,332  , 

.624 

.836 

.605 

.  695 

.608 

,519 

.582 

.497 

.884 

.535 

.670 

.340  '' 

.412 : 

.546  ! 

.442 

.350 

.441 

.576 

.568 

.843 

.890 

.751 

.482 
.595 
.772 
.619 
.619 
.723 
.PS*] 
.708 
.740 
.  6!»."> 
.843 
.804 
.884 
.  642 
.738 
.805 
.828 
.825 
.809 
.653 
.747 
.620 
.790 
.733 
.687 
.636 
.882 
.812 
.776 
.886 
.895 

.478 
.552 
.628 
.692 
.602 

.780 
.768 
.614 
.♦)70 
.a39 
.751 
.792 
.680 
.642 
.684 
.692 
.796 
.722 
.692 
.6:*3 
.604 
.682 
.628 
.608 
.554 
.709 
.715 
.  812 
.836 
.827 

NW.  .- 
N.NW 
W.NW 
N.NE. . 

Calm  . . 
Calm  . . 
8.SE.. 
S.SE.. 
NW.  .. 
Calm  ., 

Calm  . . 
Calm.. 
W.NW 
NE.  .. 
S.SE  . . 
NW.  .. 
W.NW 
N.NE.. 
N.NW 
Calm  . . 
N.NW. 
N.NE.. 
NW.  .. 
Calm  . . 

W 

W.NW 
NE.  .. 
Calm  . . 
Calm  . . 
Calm  .. 

W.NW 

S.SE.. 
SW.  .. 
NE  .  . . 
S.SE  .. 
W.NW 

oEj   .... 

NW.  .. 

N.NW 

SE... 

S.SE.. 

W.NW 

NE  .  .. 

E 

NE  .  .. 
SE  .... 
S.SE.. 
NE  .  .. 
E.NE.. 
NW.  .. 
NAV.  .. 
S.SE  .. 
N.NW. 
NW.  .. 
W.NW 
W.SW. 

E.NE.'. 
W.NW 

S.SE.. 
S.SE.. 

NW.  .. 

Calm  . . 
N.NE.. 
Culm.. 
Culm  . . 
Calm  . . 
E.SE.. 
N.NE.. 
Calm  . . 
Calm  .. 

S 

Calm  .. 
Calm  . . 
NE  .  .. 
N.NE.. 
Calm.. 
Calm  . . 
Calm  .. 
Calm  .. 
N.NE. . 
N.NE.. 
N.NW. 
Calm  .. 
Calm  .. 
Calm  .. 
W.SW. 
E.NE.. 
Calm  . . 
Calm  .. 
E.NE.. 

s.sw . 

0 

1 

2 

1 
o 

10 

10 

5 

I 
5 

10 
0 
0 
0 
0 
0 
0 

10 
0 

1 

5 
3 

10 

1 

0 

8 

10 

2 

9 

10 

10 

659 

.588 
653 

0.7 
1.3 
0.7 
0.3 
1.3 
1.0 
1.3 
0.2 
1.0 
0.3 
0.7 
0.7 
3.0 
0.7 
0.7 
0.7 
1.0 
1.3 
0.7 
0.2 
0.7 
0.3 
0.2 
1.3 
0.2 
0.7 
0.2 
0.2 
0.6 

as 

N.  raw. 

N.  37  E  . 
S.  13  E  . 
N.  71  W. 
S.  28  E 
N.  17  W. 
N.  36  W. 
S.  45  W. 
S.  17  E 
N.  67  W. 
N.  45  E 
N.  33  E 
N.  32  E. 
S.  31  E 
S.  18  E  . 
N.  13  E 
N.5I  E. 
N.  46  W. 
N. :«  W. 
S.  44  E  . 
N.  13  E. 
N.  45  W. 
N.  69  W. 
8.  80W. 
N.  21  E. 
N.  61  E 
N.  57  W. 
8.  45  E  . 
8. 13  E . 

.15 

.  636 

.636 

.772 
.888 
.76«» 

.38 
.43 

690 

.938 
.843 

.796 

.88 
.25 

790 

.670 

665 

752 

.680 

.822 

.44 

.752 

812 

.08 

.781 

.710 
-710 

.34 

786 

584 

.670 
765 

.26 

.816 
.731 
.636 

.15 
.29 
.30 

.734 

.586 

.749 

.689 

N.  IE.. 

4.9 

4.1 

3.95 

622 
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Reductions  of  the  monthly  meteorological  register  of  the  surrey  of 


Date. 


1866. 

Sept.      1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Means.... 


Oct 


1 
2 
3 
4 

5 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
S4 
25 
26 
27 
28 
29 
30 
31 


Barometer  redneed  to  temperature 
of  320  Fahr.,  expremed  in  United 
State!  inchea  and  dedmali. 


a 


29.010 
29.186 
29.358 
29.183 
29.364 
29.419 
29.316 
29. 319 
29.602 
29.436 
29.013 
29.023 
29.332 
29.314 
29.597 
29.277 
29.  482 
29.340 
29.407 
29.4:)8 
29.481 
29.403 
29.382 
29.046 
29.457 
29.567 
29.537 
29.559 
29.559 
29.639 


29.368 


Heani. 


29.537 
29.298 
29.535 
29.  597 
29.767 
29.662 
29.559 
29.351 
29.237 
29  385 
29.540 
29.450 
29. 507 
29.670 
29.875 
29.891 
29.615 
29.303 
29.349 
29.364 
28.968 
28.981 
29.144 
29.536 
29.436 
29.204 
29.521 
29.074 
29  268 
29.261 
29.616 


a 


29.035 
29.323 
29.366 
29.100 
29.341 
29.421 
29.334 
29.409 
29.601 
29.304 
28.925 
29.075 
29.312 
29.442 
29.345 
29.218 
29.455 
29.287 
29.430 
2i».381 
29.471 
29.443 
29.287 
29.213 
29.470 
29.467 
29.502 
29.504 
29.544 
29.584 

29.349 


a 


&. 


29.435 


29.486 
29.402 
29.  442 
29.635 
29.715 
29.547 
29.591 
29.268 
20.206 
29.447 
29.482 
29.405 
29.517 
29.700 
29.885 
29.797 
29.477 
29.161 

29.  aw 

29.267 
28.875 
29.114 
29.283 
29.496 
29.293 
29.216 
29. 431 
29.059 
29.329 
29.351 
29.513 


.027 
29.323 
29.373 
29.236 
29.381 
29.396 
29.244 
29.536 
29.566 
29.186 
28.966 
39.206 
29.302 
29. 542 
29.490 
29.3.% 
29. 402 
29.315 
29.460 
29.433 
29.495 
29.382 
29.274 
29.399 
29.535 
29.467 
29.496 
29.516 
29.568 
29.566 


29.375 


39.410 


29.366 
29.510 
29.512 
29.700 
29.  707 
29.552 
29.573 
29.261 
29.300 
29.527 
29.442 
29.422 
29.557 
29.780 
29.895 
29.717 
29.417 
29.199 
29.392 
29.183 
28.687 
29.195 
29.448 
29.475 
89.222 
29.400 
29.356 
39.314 
29.199 
39.532 
29.430 


i 


39.024 
29.277 
29.332 
29.173 
29.362 
29.412 
29.265 
29.421 
29.590 
29.309 
28.968 
29.101 
39.315 
29.433 
29.477 
29.277 
29.446 
29.314 
29.432 
29.417 
29.483 
29.409 
29.314 
29.219 
29.487 
29.500 
29.512 
29.526 
29.557 
29.596 


TEMPERATURE— FAHRXITHKIT. 


29.  .364 


29.425 


29.463 

29.403 

29.496 

29.644 

30.730 

29.587 

29.574 

29.293 

20.248 

29.453 

29.488 

29.426 

29.527 

29.717 

29.885 

29.802 

39.503 

39.231 

29.367 

29.271 

28.843 

29.097 

29.292 

39.502 

29.317 

29.393 

39.437 

89.116 

29.232 

89. 378 

89.516 


Wet  bulb,  or 

point  of 
evaporation. 


a 


65 
55 
51 
63 
51 
54 
55 
49 
48 
61 
61 
53 
48 
47 
40 
53 
41 
41 
46 
40 
34 
37 
48 
57 
48 
43 
48 
48 
50 
49 


89.423 


50 
54 
44 

47 

46 

43 

53 

56 

48 

47 

46 

47 

51 

42 

46 

41 

43 

55 

48 

54 

57 

36 

34 

27 

32 

35 

32 

44 

35 

31 

83 


a 

ct 


67 
60 
63 
67 
56 
58 
59 
54 
58 
59 
63 
53 
55 
45 
50 
61 
48 
46 
43 
39 
45 
46 
50 
54 
49 
54 
59 
59 
60 
55 


63 
50 
48 
48 
50 
59 
62 
58 
55 
54 
47 
52 

53 
53 
53 
55 
56 
53 
58 
59 
39 
38 
33 
36 
35 
37 
48 
38 
34 
38 


a 


65 
59 
62 
54 
54 


Dry  bnlb,  or  tem- 
pernture  of  the 
open  air. 


a 


68 
60 
54 
66 
54 


54  i«0 


54 
52 
55 
.■» 
60 
48 
52 
42 
49 
51 
45 
46 
42 
39 
38 
47 
54 
50 
41 
50 
53 
52 
55 
51 


58 
52 
51 
63 
62 
58 
52 
52 
42 
57 
45 
47 
52 
44 
38 
40 
53 
61 
54 
45 
52 
53 
53 
53 


a 

ot 


70 
71 
70 
73 
71 
66 
66 
66 
64 
62 
67 
64 
64 
57 
57 
65 
55 
49 
52 
43 
52 
55 
58 
63 
56 
66 
67 
71 
70 
61 


a 

at 


68 

65 

65 

60 

59 

58 

59 

55 

59 

61 

63 

55 

55 

45 

53 

56 

50 

51 

52 

44 

41 

55 

57 

54 

44 

55 

57 

57 

60 

53 


...54.662.355.5 


58 
46 
45 
46 
47 
56 
58 
48 
45 
48 
46 
51 
48 
51 
44 
45 
48 
56 
48 
58 
55 
35 
39 
33 
37 
38 
43 
36 
35 
38 
33 


53 

58 

49 

51 

52 

46 

55 

60 

53 

50 

49 

50 

48 

44 

48 

43 

47 

58 

51 

56 

60 

41 

37 

30 

34 

38 

35 

48 

S9 

35 

27 


46.6 


77 
56 
55 
54 
57 
66 
73 
63 
58 
63 
53 
58 
58 
58 
60 
62 
65 
71 
59 
61 
62 
49 
36 
40 
39 
40 
39 
55 
44 
40 
39 


64 

51 

48 

52 

50 

60 

62 

55 

49 

51 

48 

M 

51 

53 

46 

48 

53 

60 

50 

68 

58 

43 

33 

37 

40 

36 

45 

40 

38 

33 

39 


s 


68.7 
65.3 
63.0 
66.3 
61.3 
61.3 
61.0 
57.7 
58.0 
62.0 
64.0 
59.0 
57.0 
51.3 
50.7 
59.3 
50.0 
49.0 
52.0 
4a  7 
4a  7 

5ao 

56.0 
59.3 
51.3 
55.3 

58.7 

6a3 

61.0 
59.0 


57.5 


54.8  48.7 


64.7 
55.0 
50.7 
53.3 

5ao 

57.3 
63.3 
59.3 
53.3 
54.7 
50.0 
54.0 
52.3 
51.7 
51.3 
51.0 
5&0 
63.0 
53.3 
59.7 

6ao 

44.3 
35.3 
35w7 
37.7 
38.0 
39.7 
47.7 
4a  3 
36.0 
3&0 


a 
a 

a 


74 
73 
74 
76 
73 
68 
70 
67 
68 
67 
70 
70 
65 
59 
60 
66 
56 
55 
56 
53 
54 
57 
60 
67 
57 
67 
71 
73 
74 
63 


sax 


78 
65 
57 
56 
58 
67 
74 
68 
62 
64 
55 
60 
59 
60 
61 
66 
70 
72 
63 
66 
64 
60 
45 
43 
48 
44 
45 
57 
46 
46 
40 


a 

0 

a 

M 


63 

57 

54 

60 

51 

56 

56 

51 

48 

59 

61 

56 

50 

45 

49 

54 

44 

46 

49 

42 

36 

36 

52 

55 

44 

41 

50 

49 

50 


TAPOR. 


Elantidty.lnl.S. 
incheg  and  d«ci* 
mail. 


a 


a. 

Ok 


c 


Jhi' 
.?Xt\ 
.536 
.335 
.338 
393| 
308 
29H| 
510 
533 
.3:»i 
.2^' 
.257 
.221! 
.3501 
.205! 
.1791 
.232 
.195; 
.1441 
.181 
.269 
.412 
.256 
.251 
.98» 
.269 
321 


53  .295 


6221. 577 .  .-jpe 
371.42C».*^ 
4rt».  516.444 
.  581.  338.4^C. 
.  2.')0.351  .3IJ 
.376;-3»«.3«» 
.  4(J7].  351    3N 
.259-349  310 
.  403,.  3R) .  y*' 
.  46»'.4ri.4^i 
.522.47?   :*^ 
.2571.243.27? 
.  3l4'.349.31i 
.  273j.  22^  .  iiJ 
.26^1.  2i*5.2»:i 
.  483.3JJe.3w 
.243. 234. 2» 
.2711.245.21? 
.  160.  136.  176 
lt«.173.1-5 
207.  190.  Ki 
192.2I7.J?7 
255.37i?   3P1 
298. 31*. 336 
255.  218. iC 
259^.  2Sr5 . «? 
393.  350.345 
34a.32».3l(> 
385 .  3r^  .  3> 
354 .  34r>  332, 

: j 


....315 


50 

51 

48 

43 

50 

45 

55 

55 

49 

49 

48 

46 

51 

43 

46 

43 

43 

47 

50 

47 

56 

41 

33 

30 

3D 

36 

35 

40 

36 

33 

87 


337. 327. 3» 


381 

365 

223. 
.270. 
.2321. 

238' 
.376. 

396'. 

369. 
.283. 

271'. 
.883. 
.292'. 
.241. 

884. 
.831|. 

825>. 
.3S3<. 

896 
.391 
.426 
.147 
.157. 
.Il3i. 
.155. 
.165. 
.142 

836 
.158 
.186 
.676 


522'.  403. 415 

282,.  245.  29^ 

243.  360. 24? 

2.'i6-232.253 

26e«.aQ.«I 

40T,396.34T 

400.  429.405 

416.243.35:; 

3931.  247 .  303 

2i8.296.2?2 

244.aN.96S 

3119.335.30? 

3rS.296,2*S 

X16. 348.308 

310i.86e.*5 

284;.  2flD .  258 

30(^.869.265 

38:}'.  396 . 3»1 


8S1 


3Z1.3n9.3U!» 
443.429.421 

460;.  393.4:^ 
108'.  10n.ll(> 
18^.114.133 

oeri.  116.  i« 

173.  IHl.lTa 
13»,.12J»-144 
194.228.  )i^ 
8431.160.213 
151.165.156 
1I«,096.114| 
0901110'.  093 


I.876..SS8. 
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the  northern  and  northwestern  lakes,  at  Milwaukee,  Wisconsin. 


VAPOR. 

WXKD. 

Amount  of 
cloudiness. 

(0= clear 
Hky.) 
(10= sky  en- 
tirely over- 
cast.) 

Amount  of  evaporation  in 
U.  8.  inches  and  deci- 
mals. 

Humidity. 
8atnraUon= 1,00a 

Direction. 
From  whemJe. 

Velocity, 

in  miles,  per 

hoar. 

ll 

It 

2a 

1 

s 

1 

•a  00 
0  ei 

•mm    m 

• 

B 

• 

a 

• 

0. 

> 

a 

• 

« 

9 

•> 

s 

a 

1* 

• 

a 

• 
G9 
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19 

27 

27 

22 

25.3 

30 

21 

.112 

.112 

.0®i.«^ 

17 

29.371 

29.448 

29.494 

29.438 

12 

24 

22 

14 

28 

25 

22.3 

31 

14 

.052 

.era 

.084.073 

18 

29.469 

29.358 

29.411 

29.413 

16 

27 

30 

18 

30 

32 

26.7 

33 

15 

.«*T 

.113 

.  1441.  m 

19 

29.431 

29.562 

29.720 

29.571 

31 

25 

20 

3:1 

29 

23 

28.3 

35 

22 

.151 

.08(9 

.  074 .  loa 

20 

29. 842 

29.792 

29.689 

29.774 

20 

19 

21 

22 

23 

25 

23.3 

27 

20 

.085 

.058 

.067.070 

21 

29.504 

29.362 

29.284 

29.383 

25 

26 

31 

27 

29 

32 

29.3 

33 

25 

.112 

.  106 

.  1621 127 

22 

28.999 

28.874 

28.826 

28.900 

35 

37 

37 

37 

40 

39 

38.7 

44 

32 

.178 

.181 

.  194,  184 

23 

28.  775 

28.846 

28.904 

28.842 

35 

31 

27 

37 

34 

32 

34.3 

41 

:« 

.178 

.  139 

090.135 

24 

28.942 

28.999 

29.152 

29.031 

24 

20 

14 

28 

25 

18 

23.7 

33 

16 

.0K3 

050 

.037.057 

25 

29. 248 

29.381 

29.243 

29. 291 

8 

16 

21 

11 

21 

25 

19.0 

27 

10 

.028 

.033 

,067.043 

26 

29.236 

29.217 

29.317 

29.257 

12 

14 

7 

14 

17 

10 

13.7 

29 

8 

.052 

.048 

.096.OC2 

27 

29.  478 

29.520 

29.623 

29.540 

0 

5 

2 

2 

7 

5 

04.7 

16 

0 

•b 

.021 

.032 

.014,.  082 

28 

29.688 

29.666 

29.713 

29.689 

0 

9 

3 

2 

14 

7 

07.7 

17 

2 

.021 

.OOil 

. . . .  .  015 

29 

29.  fi95 

29.600 

29.610 

29.635 

0 

5 

-  3 

3 

8 

-  1 

03.0 

12 

-  1 

.021 

.021 

.OlS.Oli* 

30 

29. 575 

29.454 

29.385 

29.471 

-  6 

11 

15 

-  5 

9 

19 

07.7 

SO 

~5 

.021 

. . 

.040. 000 

31 

29.325 

29.415 

29.640 

29.460 

18 

15 

4 

20 
2a6 

18 
35.5 

6 

14.7 

23 

5  1 

.076 

.052 

.onii.ofidi 

1 

Means 

29.341 

29.339 

29.380 

99.353 

23.4 

23.3 

1 

.091 

.095 

0915. 092( 

1 

[ 

REPORT   OF   THE   SECRETARY   OF    WAR. 


625 


the  northern  and  narthweslem  lakes  at  Milwaukee^  Wisconsin, 


VAPOR. 

Direction 
9m  when 

\V^ND. 

>clty. 
)ur. 

in 
per 

Am 

clot 

(0  = 

(loJ 
tire 

■ 

e 

5 

1 
10 

9 
10 

0 

0 

2 

0 

5 

5 

0 

5 
10 
10 

8 

3 

5 

3 

9 

8 
10 
10 

0 

0 
10 
10 
10 
10 
10 

.'>.9 

10 

0 

10 

0 
2 

10 
10 
10 

1 

0 

9 

0 

10 

10 

10 

10 

0 

10 

10 

10 

10 

10 

10 

10 

0 

6 

0 

0 

0 

0 

10 

6.1 

ount 
iidine 

=  oil' 

sky.) 
x8ky 
ly  ov 
:aiit) 

» 

S 
d 

Gi 
0 

3 
10 

9 

7 

8 

0 

0 

0 
10 
10 

0 

3 

7 

1 

8 
10 

3 

2 

3 
10 
10 
10 

3 

0 
10 
10 
10 
10 

5 

5.7 

0 

0 
10 

0 
10 
10 
10 
10 

1 

1 

0 
0 

10 

10 

10 

10 
9 

10 

10 

10 

10 

10 

10 
5 
0 
9 
0 
0 
0 

10 
5 

6.3 

1 

of 

ar 

en- 
er- 

• 
• 

5 

0 

10 

0 

0 

0 

5 

0 

0 

10 

10 

0 

10 

10 

2 

9 

10 

10 

8 

9 

10 

1 

10 

8 

2 

10 

5 

10 

10 

10 

Amount  of  evaporation,  In 
U.  S.  inches  and  decl- 
main. 

II 

Hamtdity. 
Saturation  —  1,0 

OO. 

d 

cS 

1 

Fn 

ce. 

VeU 
m 
b< 

St 

11 

si 

IS 

1.7 
0.7 
0.  1 
2.0 
0  3 
0.3 
1.3 
1.7 
1.2 
0.2 
2.0 
0.3 
3.3 
2.0 
0.7 
0.7 

1 
§ 

g 

& 

:    8 

• 

a 

d 

• 

• 
9) 

• 

E 

• 

1 

a                                   • 

s         s 

•                                       • 

. 
S 

1.8 
0 

2.2 
0.5 
0.3 
0.1 
1.2 
1.0 
0 
3.0 

.1 

1.2 

0.2 

0 

0 

0 

0 

0.9 

0 

0.4 

0.5 

0.4 
0.4 
0.8 
0 
1.4 

• 
• 

p. 

a7 

1.7 
0 
3.7 
0.7 
1.2 

■ 

E 

• 

1.5 
0 
0.4 
2.0 
0  6 
0 

< 

.547 

I 

.411 

.446 

.483 

.547 

.567 

.543  1 

.535 

.381 

.777 

.698 

.645 

.661 

.607 

.511 

.636 

.476 

.533 

.684 

.677 

,500 

.802 

'.'694* 
.449 
.476 
.669 
.777 
.606 
.703 
.089 

.847 
.712 
.833 
.450 
.645 
.719 
.472 
.607 
.386 
.829 
.557 
.807 
.624 
.661 
.698 
.628 
.762 
.756 
.597 
.719 
.712 
.685 
.556 
.622 
.628 
.83:3 
.767 
.794 
.893 
.089 

.602 
.592 
.676 
.547 
.590 
.652 
.512 
..■^72 
.583 
.715 
.638 
.752 
.633 
.646 
.651 
.602 
.696 
.717 
.664 
.616 
.742 
.743 
.606 
.597 
.608 
.736 
.738 
.669 

SW  . . . 
Calm  . . 
Calm  . . 
E.NB. 
SE  . . . . 
SW  ..- 
SW  . .  - 
W.  NW 
W.  N  W 
Calm . . 
N  V" . . . 
Calm.. 
S.SE.. 
S.SW  - 
W.NW 
Calm . . 
Culm . . 
Calm . . 
Calm . . 

N 

Calm . . 

N 

N.  NE  . 
NVV... 
Calm  . . 
S.SW  . 
S.SE  . . 

W 

Calm . . 
NW... 

W.  SW 

N 

o 
S.  77W 
N.  75  W. 
N.  71  E 
N.  55  E 
8.  17  E 
8.  14  E 
S.  20  W. 
N.71  W. 
N.  74  W. 
N.  69  E. 
N.  45  W. 
8.21  E. 
S.  22  E 
S.  59  W. 
N.  76  W. 
N.  15  W. 

.617 

W.NW  Calm.. 
Calm  . .   E.  NE  . 
NE  .  ..   E.NE. 
SE....I  S.SE.. 
S.SE  -.'  Calm.. 
S.SE..!  SW  ... 
W.NW  Calm.. 
W^.NW  W.NAV 

...... 

.712 

.645 

.557 

.694 

.628 

2.0  2.5 
3.4       0 
2.0   0.5 

.727 

.587 

.02 

.619 
.712 

E.NE  . 
NW . .  - 

S.SE.. 
S.SE.- 
W.SW. 
W.NW 
N.NW. 
SW... 
Calm . . 
E.NE.. 
N.NE  . 
SW  . . . 
N.NW 
N.  NE  - 
W.  N  W 
8  W  . . . 
Calm . . 
S.SE.. 
W 

Calm . . 
NW... 
Calm.. 
S.SE  .  . 
W.SW 
Calm . . 
Calm . . 
Calm  . . 
Calm  . . 
N.NW. 
Calm . . 
Calm  - . 
N.NW. 
N.  NE  . 
W.NW 
SW... 
S.SE.. 

W 

W.  NW 

0.5 
2.1 
0.9 
3.5 
4.0 
1.5 
1.5 
0.7 
0 
0.2 
0.8 
0.5 
1.6 

0 
1.4 

0 
3.6 
1.  1 

s 

0 
0 

1.4 
0 
0 

0.3 

.33 

.788 

.669 
.767 

.30 

.619 

•••••. 

.703 

.794 
.712 

0.  3  8.  45  W. 
0.  0  Calm  . . . 
0  6,  N.  13  W. 
0.  6,  N.  13  E 
0. 21  S.  45  W. 
0.7!  N.  11  W. 
0  7;  N.  17  E 
1.o1n.6I  W. 
4.  7   S.  45  W. 
0.  2  South  - . 
0.  3!  S.  61  w. 
0.7,  We^t    .. 
0.  2  N.  71  W. 
1.0,  N.71  AV. 

.06 

.719 
.628 

.712 
.800 

.40 

.569 

0.6   0.7 
2.2   0.2 

.721 

.7^1 

2.6 

0 

0.6 

1.2 

1.2 
0.4 
1.2 
0.2 

.705 

.669 
.606 

a9 

.675 
.023 

W.NW  Calm.. 
W.NW  Calm.. 

0. 31      0 

1.4]       0 

.12 

0.4 

.... 

.675 

.571 

.663 

.636 

1 

S.  74  W. 

6.1 

1.32 

0 
0.2 
2.2 
0.5 
0 
0 
0.2 
0.4 
1.6 
0.8 
1.0 
1.5 
0.2 
1.4 
1.0 
4.8 
0 
0 
0 
0.5 
0.5 
0.8 
0 
0.7 
1.5 
1.1 
2.0 
0.9 
0.2 
0.2 
0.2 

.834 

.510 
.522 
.772 
•  5ct 
.669 
.762 
.738 
.644 
.568 
.623 
.334 
.418 
.525 
.610 
.634 
.761 
.543 
.675 
.556 
.467 
.665 
.732 
.7J2 
.378 
.293 
.509 
.538 
.i(;6 
.334 

'.*525' 

.800 
.6(17 
.744 
.  705 
.750 
.820 
.816 
.581 
.596 
.635 
.500 
.438 
.596 
.622 
.529 
.584 
.622 
.794 
.5i>8 
.50<J 
.8% 
.816 
.496 
.371 
.500 
.377 
.253 

.369 
.392 
.520 

.715 
.601 
.759 
.665 
.736 
.804 
.790 
.673 
.656 
.599 
.528 
.513 
.526 
.638 
.514 
.702 

.  6  ;o 

.717 
.651 
..'^1 
.774 
.785 
.672 
.431 
.397 
.507 
.410 
.272 
.380 
.510 
.582 

Calm  . . 
S..SW  . 
S.SW  . 
W.NW 
Calm  .. 
Calm  .. 
W.SW. 

N 

W.  N  W 
W.  NW 
W.NW 
W.  NW 
N.NE.. 

N 

E.SB.. 
NE.... 
Calm  . . 
Calm  . . 
Calm  . . 
E.SE  .  - 
S.SW.. 
S.SW.. 
Calm . . 
N  W  . . . 
NW... 
NW... 
NW .  - . 
N  W  . . . 
NW    .. 
W.  NW 
SW... 

S.SE.. 
S  SE.. 
S.SW  . 
W.  N  W 

S.SW  . 
S.SW  . 
W.NW 

0.5 

0.3 

0.2 

South  .- 

0 

5 

10 

0 

10 

10 

10 

0 

9 

0 

0 

0 

0 

10 

10 

5 

10 

10 

10 

8 

10 

10 

10 

10 

10 

0 

0 

0 

0 

10 

0 

5.7 

.675 

0.  6   2.  (. 
1.2   0.9 
0.7i      0 

l.ol  S.  11  W. 
1.0  S.  41  W. 
0.  :j  S.  75  w. 
0..3|  N.61  E 
0.  6  N.  75  W. 
0.1    N.71  W. 
1.0   N.  19  W. 
2.3'  N.6^  W. 
l.f.l  N.77  W. 

.762 
.703 

.59 

.788 
.829 

NE  ..  1  E.NE 
W.NWi  W.NW 
SW  ...   NE  .  .. 
NW...   Calm.. 
W.NW  W.NW 
W.NW  W  .  .. 
W.NW  W.NW 
W.NW  W.NW 
N.NE  .'  N.NE 
E '.  E 

0  6 
0.7 
0.4 
2.5 
2.9 
2  3 
2.5 
0.9 

0.4 
0.  9 
0.2 
0 
2.4 
1.2 
I.H 
0  4 

.32 

.816 
.792 
.801 
.538 

.83 
.26 
.02 

.7.W 

1.7 
l.U 
0.  3 
0.3 
2.0 
2.7 
0.0 

N.  69  W. 
N.  73  W. 

N.23  E 
N.6?  E 
S.  81   E 
N.  :J2  E 

.68:) 

.45? 
.682 

0.6   0.3 

I  0.  5   0.  2 

2. 0  2.  8 

2.  8    0. 5 

01      0 

.07 

.378 

E 

N.NE  . 

Calm  . . 

E 
N.Nw! 

Culm  .  . 

.761 
.635 

.80 

.682 

W.SW.  f"l»n  . 

0.5 
2.7 
1.5 
0,3 
,  0.6 
1.2 
1.6 
1.7 
2.0 
3.0 

0 
1.3 
3.0 

1  1.6 

;2.i 

0.2 
2..') 
0  H 

0.  3!  .S    f..T  W 

.800 
.721 
.761 
.807 
.807 
-543 
.398 

NE   ... 
S.SE.. 
S.SW  . 
S.SW  . 
N.NW. 
NW... 

W 

NW... 
NW . . . 
NW . . . 

1  NE  .  . 
S.SE  . . 
S.SW  . 
Calm  . . 
NW... 
NW . . . 

W 

NW... 
NW.. 
NW . 

1.3 
1.7 
0.7 
0.6 
l.U 
1.3 
l.O 
1.7 
2.0 
1.3 
1.0 
0.6 
1.3 

0.5 

N.4.>  K 
8.  21  h 
8.  18  W. 
S.  14  W. 
N.  29  W. 
N.  4.)  W. 
N.  70  W. 
N.  45  W. 
N.  45  W. 
N.  45  W. 
N.  69  W. 
S.  21  W. 
N.53  W. 

■   •   •   a   • 

.02 
.01 
.(2 
.06 

.635 

.438 

.438 

!  2.  ll  0.  fi 

.438 

W.NWi  NW.. 

Calm..'  S.SW  . 
W.NW  NW... 

2.1 
0 

2.3 

1 

0.-4 
1.  I 
2.4 

.627 
.702 

.667 

.557 

.594 

.602 

1 

N.  53  W 

-   «   *   •   • 

3.00 

1 
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Reductions  of  the  monthly  meteorological  register  qf  the  survey  of 


Date. 


1866. 

July  1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Meani.. 


Aug.  1 
2 
3 
4 

5 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Meaoi.. 


Barometer  rtdnced  to  temperature 
of  32°  Fahr.,  exprewjed  In  United 
Statog  inches  and  decimals. 


29.510 
39.438 


29.250 


28.992 


29.266 
29.569 
29.567 
29.492 
29.418 
29.270 
29.312 
29.309 
29.363 


29.321 
29.297 
29.159 
29.342 
29.333 
29.230 

29.376 
29.381 
29.  484 
29.413 
29. 290 
29.225 
29.311 


*29.342 


29.386 
29.009 
29.173 
29.288 


29.487 


29.481 
29.  148 
29.  479 
29.  479 
29.291 
29. 140 
29.293 
29.  6J8 
29.709 
29.538 
29.413 


29.332 
29.233 
29. 248 
29. 2fc5 
29.311 
29.443 
29. 209 


29. 2.'V4 
29. 363 


S 

CI 


29.503 
29.374 
29.158 
29.221 
29.078 


29.159 
29.315 
29.574 
29.518 
29.418 
29.333 
29.218 
29.249 
29.268 
29.345 
29.2a3 
29. 125 
29.243 
29.228 
29. 332 
29. 375 
29. 162 
29.328 
29. 298 
29.35-8 
29.420 
29. 375 
29.270 
29.230 
29.311 


hJ9. 31)3 


29.241 


29.343 


29.227 
28.969 


29.296 
29. 388 
29.  497 
29.342 
29. 445 
29.255 
29.456 


29  141 
29.  (-88 
29.  65.> 
29.491 


29.256 


29.226 
29. 213 
29.  302 
29.356 


29.092 
29.291 
29. 323 


29.253 


B 
o. 


29.511 
29.335 
29.155 
2y.  198 


29.388 

28.913 
29.  584 
29.450 
29.420 

29.'262 
29. 287 
29. 293 
29.  .390 
29.271 
29.241 
29.203 
29.  2:  J5 
29.469 
29.  330 
2t».  193 
29.331 
29.  335 
29.  493 
29.  392 
29.318 
2i).  2(54 
29. 230 


:29.  314 


29.085 
29.084 
29. 400 
29. 256 
29.448 
29. 523 
29.  480 
29.453 
29.353 


29.  4.38 
29.  270 
29. 240 
29.350 
29.731 
29.  628 

29.*  316 
29. 304 
29.203 


29.266 

29.325 
29  312 
29.  164 
29. 218 
29. 316 
2i).306 
29. 206 


29.508 
29.382 
29.157 
29.223 
29.078 
29.190 
29.159 
29.165 
29.576 
29.512 
29.  443 
29.378 
29.250 
29.283 
29.290 
29.363 
29.277 
29.229 
29. 248 
29. 2(J7 
29.381 
29. 346 
29. 195 
29.  .128 
29.336 
29.  421 
29.432 
29.369 
29. 275 
i  29. 228 
29.311 


29.308 


29.233 
29.021 
29.287 
29.280 
29.418 
29.502 
29.411 
29.460 
29.252 
29.  4H8 
29.4.58 
29. 280 
29.190 
29.2<>1 
29.  682 
29.  6(54 
29.514 
29.  264 
29. 280 
29.  268 
29.  2.M3 
29.  247 
29.  16() 
29.311 
29.370 
29.187 
29. 1.55 
29.287 
29.331 
29.2(¥J 
29.247 


29.339 


29.334 


29.320 


TEMPnUTURX—rAHRXrHEIT. 


Wet  bulb,  or 

point  of 
evaporation. 


• 

s 

« 

s 

a 

• 

• 

• 

t» 

w 

o> 

Dry  bulb,  or  tem- 
perature of  the 
open  air. 


B 


56 
60 

71* 

57' 

65 
55 
52 
52 
68 
73 
71 
74 
73 

55 
60 
55 
83 
73 
63 
60 
55 
64 
61 
(M 
64 
65 
61 


65  54.5 

68  '68 
70  168 
70  '68 

66  L... 
....68 

78    .... 

67  64 
62  58 
67   56 


72 

72' 

79 

80  :84 


70 
77 
81 
75 


72 
64 
66 
70 
71 
82 
72 
73 


70 
61 

70 
64 

68 
78 
70 
71 


67    62 

72  69 

70  67 
63  70.5 

71  ,70 

73  73 


71 
64 


71 


52 
68 
57 
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the  northern  and  northwestern  lakes  at  Tawas  Citi/,  Michigan. 
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Reductions  of  the  monthly  meteorological  register  of  the  survey  of 


TEMPERATURE- 

-FAHRENHEIT. 

▼APOR. 

I 

Barometer  reduced  to  temperature 
of  323Fahr.,  expronsedln  United 
States  inches  and  decimalit. 

Wei 

P 
eva 

Date. 

\  bulb,  or 
oint  of 
poratioD. 

Dry  bulb,  or  tem- 
perature of  the 
open  air. 

• 

8 

0 

£ 

■ 

o 

a 

8 
o 

Elaaticity.lnl.S 
inches  and  dcci 

1 

• 

6 

d 

• 

a 

• 

• 

S 

• 

a 

• 

S 

• 
• 

01 

• 

B 

a 
o 

• 

a 

d 

o 

• 

a 

• 

• 

a 

• 

a 

• 

i 

• 

a 

• 

E 

• 

a. 

1 
2  '  c  ' 

1866. 

o 

0 

o 

o 

c 

o 

' 

Sept.      1 

29.198 

29.065 

29. 131   1  66 

•  •  •  • 

68 

67 

•  •  •  • 

70 

68.5 

.57 

.626....'.65t».W> 

2 

29.070 

29.(J85 

29.078  1  65 

•  •  •  • 

65 

67 

•  «  •  • 

68 

67.5 

62 

.50l!-...i.37r.4H 

3 

29.380 

29.294 

29.414 

29.363  i  56 

64 

59   58.5 

69 

62 

63.2 

50 

.416,.  5291. 4«>.4*> 

4 

29.304 

29.178 

29.241 

56 

62   58.5 

....'66 

62.3 

.....55.5 

.416!.... 1.502.4V 

5 

29.270 

29.257 

29.258 

29. 262 

54 

59 

59 

57 

65.5  63 

61.8 

....!50 

.378.  4 13!. 447. 41  i 

6 

29.291 

29. 3-28 

29. 440 

29.  353 

53 

59 

55 

55 

62 

57 

58.0 

...52 

.376 

4ftr.4U7.4i4 

7 

29.650 
29.446 

29.  612 
29.  388 

29.' 408' 

29.  6:Jl 
29.414 

50 
51 

52 
61 

'63' 

5.3 
55 

55 
65 

*  •  «  • 

66 

54.0 
62.0 

.  321 
.321 

.349 2iV 

8 

52.5 

.483.536.447 

9 

29.308 

29.271 

29.289 

60 

59 

•  •  •  • 

62 

62 

•  •  •  • 

62.0 



.491 

.4801 47'-. 

10 

29.493 

29.423 

29.  351 

29. 4-22 

45 

61 

53 

47 

63 

56 

55.3 

39.5 

.273 

.5101. 363. 3-.* 

11 

29.108 

28.  9:J5 

29.  022 

59 



60 

61 

*  «  *  • 

62 

62.0 

59 

.473 

•  •  •  • 

.  491 .  i^: 

12 

28.  960 

29.097 

29.005 

2l>.  021 

57 

62 

55 

60 

64. 5;58 

60.8 

57.5 

.426.522 

1.393. 447 

13 

29.170 

29.198 

21».2I4 

29.194 

49 

55 

55 

51 

60 

.58 

5.3.6 

43 

.321.  367!.  393.. «6" 

14 

29.  lir'8 

29. 269 

29.  462 

29.306 

48 

52 

43 

51 

56 

45 

50.7 

43 

.296. 3:15. 251. 2M 

15 

29.609 

29.574 

29.550 

29.578 

35 

48 

51 

37.5:53 

^ 

48.2 

U 

.171 '.  2691. 335.  •.:> 

16 

29.306 

29.  250 

29.  278 

•  •  •  • 

55 

57 

58.5  60 

.59. 2 

....|52 

....!.  387. 4Jt).4ir: 

17 

29.398 

29.371 

29.  385 

43 

•  •  •  • 

49 

46 

^ 

51 

48.5 

....!l2 

.238. ..  Lsai.--?.' 

18 

29. 370 

29.286 

29.311 

29.  322 

43 

47 

47 

48 

50 

50 

49.3 

45.5 

.212.  283. 283.  J^i 

19 

29.347 

29.  460 

29.404 

45 

•  •  •  > 

46 

47 

49 

48.5 

43 

.2731 TA.-r-i 

20 

29.»r7 

29.214 

29.237 

29.273 

45 

47 

45 

48 

49 

47 

48.0 

45 

.2G0'.297.a7;i.'r7 

21 

29.306 

29.411 

29.509 

29.  409 

40 

45 

43 

42.5 

49 

46.5 

46.0 

:» 

.  21.5.247'.  232.  Ja: 

22 

29.477 

29.517 

29.540 

29.511 

32 

46 

49 

35 

52 

52 

46.3 

il 

.142.  232. 315*. i*: 

23 

29.509 

29.  .354 

29.  401 

29.  421 

50 

54 

55 

52 

57 

57 

55.3 

50 

.334.  378. 407. '.rs 

24 

29. 225 

29.221 

29.  277 

29.221 

54 

57 

57 

57 

60 

60 

59.0 

.52 

.378.  4-26. 4*. 4 1'i 

25 

29.417 

29.  405 

29.486 

29.436 

51 

49 

48 

53. 5  52 

50 

51.8 

49 

.34lL308.3U9.^^ 

26 

29. 572 

29.  474 

29.  466 

29.  504 

37 

52 

51 

39 

55 

55 

49.7 

36.  5 

.  194.  .349:.  321.  >^ 

27 

29.567 

29.  591 

29.  582 

29.  580 

43 

51 

51 

44 

68 

55 

55.7 

40.  5 

.264!.  150. 321.  J4. 

28 

29.603 

29.  5iW 

29.  564 

29.  5j^8 

43 

61 

55 

45. 564 

59 

56.2 

41 

.24.5'.497.38".:i:4 

29 

29.6/7 

29.518 

29.  542 

29.  562 

46 

60 

60 

47 

63 

63 

57.7 

44 

.  297.  478. 4T-'  4 ' 

30 

29.626 

29.  598 

29.  596 

29.  607 

53 

59 

52 

63 

63     55 

59.3 

51 

.  310i.  447 

1 

.341*.  >I^ 
1         

'.383.>c- 

Means 

29.374 

29.  384 

29. 153 

29.360 

....|.... 

51. 9'5a  9  513.9 

1 

56.1 

.327.341 

Oct.        1 

29.  540 

2!».411 

29.348 

29.433 

.^8 

.59 

60 

41 

62 

63 

55.3 

45 

.190 

.460 

.  47r .  ':■" 

2 

29.  273 

29.  254 

21>.  475 

29.  -XW 

57 

59 

46 

58.  5  64     ,50 

57.5 

40.5 

.  446.  4.13.  e-V-T 

3 

29.  535 

29.  655 

29.  7.-><i 

21».  649 

43 

44 

40 

46 

48     '43 

45.7 

40 

.2:J8.236.2i^   A* 

4 

29.  805 

2!J.  776 

29.  743 

29.  775 

45 

47 

47  !47 

.52. 5  50 

49.8 

36 

.273.  250. 2?n.  ■-.»'' 

5 

29.  695 

29.  (>30 

29.  55^4 

29.  OiH 

36 

M 

57    39 

57     60 

52.0 

37.5 

.173.350.4Jr..      • 

6 

29.  437 

29.4J6 

29.319 

29.391 

54 

52 

54 

56 

55     |56 

55.7 

52 

.391..349.31M    (7; 

7 

29.  402 

21>.  44 1 

29.  487 

29.  463 

51 

54 

52 

53 

56     55 

54.7 

50 

.348.391.341*    ■«' 

8 

29.  536 

2<).57l 

29.  554 

51 

52 

•  •  •  ■ 

54 

55     .... 

54.5 



.335.349! .^> 

9 

29.653 

29.  643 

29.806 

29.7(U 

42 

54 

49   45 

56. 5  51 

50.8 

:» 

.228.385.321.^11 

10 

29  541 
29.  397 
29.  266 
29.329 

29  541 
29.  349 
29.  270 
29.  .164 

59 
57 
5f) 
57 

61 
59 
59 

61.0 
62.5 
59.4 
58.7 

.4731 1 4^-i 

11 

29.301 
2^)  274 
29.  398 

62 
56 
57 

•  •  *  • 

•  «  •  • 

66 

.439.502' 4*'^ 

12 

59.5 

.409.4031 *^ 

13 

.58. 5  59 

■  «  *  • 

.446.43^, 44- 

14 

29.  89.3 

29.881 

29.907 

29.  895 

36 

56     50 

40 

59 

54 

51.0 

.  160. 409. 308. -.^ 

15 

29.794 

29.  74  (i 

2!).  709 

29.7.50 

4J 

CO     50 

42 

63 

54. 5 

53.2 

.39.5 

.22r.47r.301.:vl 

16 

29.506 

29.  447 

29.  426 

29.460 

41 

59 

53 

44 

62 

57 

54.3 

33 

.218.  460. 350.  :U3 

17 

29.  344 

29.318 

29.  268 

29.310 

39 

55 

59 

41 

60     62 

54.3 

36 

.212. 367. 460. 34^ 

18 

29.301 

29.  355 

29.  406 

2i».  354 

57 

56 

55 

60 

59     57 

58.  7 

57 

.426.409.407.414 

19 

29.  427 

2!».  40«) 

29.301 

2!).  378 

47 

.54 

56 

49 

57     59 

55. 0 

44 

.297.378.409  3-1 

20 

29.061 

29.  094 

2«).2I4 

29.  123 

40 

39 

35 

42 

42. 5 .58 

40.8 

....  37 

.221.192.165.1.^1 

29.  .J48 

29.  447 

29.  509 

29.  4.35 

30 

.33 

30 

.33 

36     34 

34.3 

30 

.132. 149. 121.1  :J: 

oo 

29.  r(8 
28.735 

2<).  035 

28.  961 

29.006 

29.  072 
28.621 

57 
50 

58 

48 

•  •  •  • 

*45' 

•  •  •  • 

60 
53 

61 

.... 
48 

00.5 
50.7 

...... 

.426.443' 4i^ 

2;j 

24 
25 
26 
27 

46 

<  •  •  • 

.321.21*6 
1.... 

...S..'.. 

1 

j 

.260.-:;.^* 

::::r:::; 
'. . .  ■ 

•Hi 
29 

no 

31  i 
Means.... 

29.434 

29.430 

29.546 

29. 428 

*    •    a    • 



•  «  •  • 

49,6 

56.4 

52.4 

...... 

53.5 

I 

•  •••(•••• 

.305.36?'. 

■  •••'■-■ 

1 

...1... 

S.33ti 

1 

1 

1 

1 

1 
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the  northern  and  northwestern  lakes  at  Tawas  City^  Michigan. 


VAPOR. 

WIND. 

Amount  of 
cloudiness. 
(0  =  clear 

Amount  of  evaporation,  in 
U.   S.  inches  and  deci- 
mals. 

melted 
inches 

Humidity. 
Saturation  =1,0< 

X). 

• 

1 

Direction. 
From  whence. 

Velocity, 

in  miles  per 

hour. 

•ky.) 

(10=  sky  en- 
tirely over- 
cast. 

OQQ 

7  n.  m. 

• 

B 

• 

fi. 

• 

a 
d 

•             1 

S 

• 

ee 

• 

6 

« 

• 

s 

• 

fi. 

• 

S 

• 

CS 
1* 

10 

10 

12 

12 

2 

5 

6 

5 

13 

6 

18 

8 

8 

10 

3 

• 

E 

• 

fi. 

•  •   «   • 

•  «   •   • 

13 

•  •  •  • 

20 

16 

3 

8 

8 

11 

•  ■  «  • 

35 
11 
35 
15 
15 

3 

•  •  *  • 

25 
16 

5 
20 
20 

2 
10 

2 

8 
11 

6 

1 
B 

• 

fi. 

5 

2 
12 
12 

3 

2 

•  •  •  • 

9 

■  •  •  • 

8 
10 
11 

6 

5 
20 

6 

2 

3 

3 
16 

3 

25 
11 
50 

2 

3 

2 
0 

A. 

2 
2 

as 

«  Q 

4.7, 

s 

e      1 

• 

a 

t» 

10 
3 
0 

10 
5 

10 

10 
7 

10 

8 
10 
10 

• 

a 

• 
Ok 

•  •  «  • 

•  •  •  * 

5 

"9 
10 
10 

5 
10 

5 

•  •  »  • 

6 
8 
5 
1 
10 

•  •  •  • 

10 

'io' 

7 

0 

10 

10 
0 
0 
0 
0 
0 
0 

5.4 

• 

a 

• 

fi. 

10 
5 
5 

10 
5 
0 

a  fe'O 

as§ 

< 

.946 

."747" 

.'658* 

.828 

.805 

.783 

.828 

.886 

".'862 

.71)8 
.747 
.667 
.788 

".'766' 

.'853 
.710 
.598 
.812 
.822 
.794 
.805 
.219 
.83:} 
.831 
.776 

.898 
.843 
.828 
.786 
.776 
.874 

".*838 

".'eo9* 

.881 
.816 
.816 
.840 
.802 
.822 
.  859 
.786 
.781 
.847 
.732 
.794 
.874 
.822 
.856 
.743 
.743 
.761 
.831 
.805 

.922 
.868 
.807 
.817 
.749 
.657 
.802 
.788 
.856 
.847 
.882 

.794 
.792 
.744 
.805 
.812 
.734 
.814 
.  826 
.744 
.697 
.849 
.819 
.827 
.788 
.627 
.799 
.862 
.727 

8 

SW  ... 

w 

w 

s  w  . . . 

w 

w 

.<?.  Ifi  W. 

.22 

.  H*^:j 

w 

4. 0,  West . . . 
10.  0  S.  44  W. 
8.  0,  8.  45  W. 
8.  0  S.  54  W. 
5. 3  8.  21  E  . 
3.0  West... 
7. 0  8.  9  W  . 

6.  3  S.  16  W. 
8.  3  8.  45  W. 
9.3  N.  45E. 

18.0  8.  45W. 

7.  7  8.  65  W. 
16. 7  West . . . 
10.3  8.  14  E  . 

7.  0  South  . . 

2. 7  West . . . 

3. 0  N.  75  W. 

6.3  N.45W. 
17.3  N.  45E. 
11.7  N.45W. 
10. 3  8.  6  W  . 
12.  7  8.  33  E  . 
19.3  8.  18  W. 

1.3  N.  45W. 

4.3  8.  18  W. 

1.0  N.75W. 

2. 3  8.  29  W. 

as  8.  20  W. 

1.  7,  8.  55  W. 

.10 

.847 

sw  ... 
8W.-. 

W 

8W  ... 
W 

SW  ... 

8 

8W... 
NE 

8 

SW  . . . 
8E.... 
w 

.847 
.812 

.869 

.798 

.743 
.884 

8 

SW  . . . 

s 

10 

.02 

.04 

.847 

SW  ... 

8  W  . . . 
NE.  — 

SW  ... 

SW  . . . 

w 

8 

a 

10 
10 

0 

5 

3 
10 
10 

5 

8 

8 
10 

0 

8 

9 
10 

9 

0 

0 

0 

0 

0 

.5.7 

.882 

.822 
.859 

8W  ... 
sw ... 

W 

W 

w.!!i. 

SW... 

w 

w 

SE.... 
s 

.790 

8 
0 

•  •  •  • 

8 
10 
10 
10 

8 

0 
10 
10 

0 

0 

0 

0 

0 

0 

5.9 

0 

1 

8 

3 

0 

10 

10 

10 

0 

1 

10 

10 

0 

0 

0 

0 

10 

0 

8 

5 

10 

10 

10 

.762 

1.72 

.767 

w 

w 

NW  - . 
NE... 
NW . . . 

8 

8 

SW  ... 

W 

SW  ... 
NW . . . 
NW... 

W 

W 

6 

3 

16 

11 

16 

3 

20 

18 

2 

2 

2 
0 

2 
10 

.40 

.631 

w 

NW... 

NW... 

.847 

.777 

NE .... 
NW... 

W 

8 

E 

NW... 

W 

NW... 

W 

NW... 
8W... 

NB.... 
NW... 

S 

E 

8 

N 

S 

8 

8 

S 

NE... 

.789 
.698 

.01 

.861 

.812 

.832 

.816 

.918 

.803 

.923 

.599 

.816 

.756 

.788 

.803 

4. 0  R-  38  W. 

2.51 

12 
2 
6 
5 
3 
2 

10 
3 
3 
3 
3 
4 
6 
2 
2 
2 
2 
5 
2 

30 
8 

10 

45 

10 
8 

11 

13 
8 
5 

10 
8 

12 

1 

.738 

.828 
.727 
.704 
.633 
.752 
.805 
.872 
.805 
.842 

.831 
.716 
.750 
.786 
.822 
.872 
.805 

'.'859* 

.799 
.783 
.740 
.755 
.767 
.850 
.847 
.804 
.821 
.882 
.842 
.805 
.894 
.734 
.790 
.779 
.787 
.838 
.828 
.751 
.675 
.824 
.788 

W 

SW  ... 

N 

SE.... 
8E... 
N 

NE.... 
NE.... 

w 

8W  ... 

8 

NE.... 
NE. . . . 
SE.... 
SE.... 

N 

NE.  . . . 
NE 

SW  . . . 

NE.... 

N 

SE.... 
SE.... 
NE.... 
NE. . .  ■ 

5 
6 

16 

11 

13 

3 

3 

7.0 

H.  49  W. 

10 

10 

5 

6 

0 

10 

10 

10 

1 

3 

10 

10 

0 

3 

0 

2 

9 

10 

10 

10 

10 

9 

10 

0 

10 

5 

8 

8 

10 

10 

.907 

4.0  N.  45E. 

6.0  N.  26E. 
11.3  S.  45  E. 

7.3  8.  45  E 

6.3  N.  29E. 

7.7  N.  45E. 

a  7  N.  45E 

2.0  East.... 

1.0  8.  45  W. 

2.0  S.  20  E. 

1.9  East.... 

4.7  N.  45E 

1.7,  West.  .. 

2.  3  8.  35  W. 

2. 7  8.  30  W. 

7.0  8.20  E. 

6. 3  S.  45  W. 

4.0  8.37  E. 
20.7  Weet... 

9. 7,  N.  45  W. 

4   n    Smith  .  . 

.767 
.847 

.726 

.872 

.864 

.802 

.762 

E 

W 

10 

.882 

.878 

.786 
.791 
.878 
.819 
.831 
1  .828 
.708 
.819 
.812 
.706 
.705 
.8-25 
.790 

'.'738' 

.709 
.752 
.828 
.874 
.819 
.719 
.617 

*:777' 

S 

SE.... 
NE.... 

W 

W 

W 

W 

SW  ... 

W 

W 

NW.  .. 

s 

w 

SB 

3 
4 
8 

10 
5 
6 

10 
8 
5 

30 

15 
3 

45 

«  •  •  • 
•  *  •  • 

13 

2 
0 

13 
6 
8 
2 
6 

.819 

.907 

0 
0 
0 
5 
0 
5 
0 
0 

.645 

E 

8 

8 

S 

SW  . . . 
SE.... 

W 

NW... 
s 

W 

w 

w 

OCj  .... 
SW  . . . 
SE.... 

W 

N  W . . . 

.829 

.75«» 

.  8-J4 

.8-*^ 

.8'vJ 

.829 

.703 

.06 

.8e2 

8 
10 

.20 

.798 

w 

W 

25  .•»  n  \v*.«t- . . 

1 

1 

1                      i 

**'!' 

-  *  • "  1 

1 



w'w.y 

1 

1 



1.7 

1 

5.0 

6.4I  S  Q 

.811 

.785  1  -781 

.799 

8.  75  W. 

1 

.20 

1  '  — 

1 

630 
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Reductions  of  the  monthly  meteorological  register  of  the  survey  of 


Date. 


1866. 

Nov.      1 

8 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

SO 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Means.... 


Dec 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Means.. 


Barometer  reduced  to  temperature 
of  dSP  Fahr.,  expressed  is  United 
States  inches  and  decimals. 


a 


29.111 
29.164 
29.470 
29.066 
29.096 
29.309 
29.1.36 
29.453 
29.470 
29.573 
29.343 


28.983 
29.121 
29.161 
29.553 


29.267 


29.378 
29.134 
28.981 
29.456 
29.538 
29.370 
28.525 
28.899 


29.096 
29.157 
29.347 


29.774 
29.732 
29.170 
29.173 
29.511 


29.924 
29.654 
29.134 
28.720 
28.808 
29.089 
29..072 
29.253 


29.492 
29.557 
29.380 


29.271 


29.103 
29.292 
29.460 
28.981 
29.169 
29.326 
29.199 
29.432 
29.432 
29.472 
29.352 


28.958 


29.187 
29.517 


29.277 


29.347 
29.048 
29.043 
29.556 
29.385 
29.237 
2a  472 
28.973 


29.130 
29. 171 
29.431 
29.510 
29.856 
29.771 
29.039 
29.291 
29.335 
29.477 


29.512 
29.081 
28.710 
29.011 
29.048 
29.066 
29.283 
29.430 
29.453 
29.492 
29.301 


29.257 


a 

Oi 


29.167 
29.087 
29.455 
29.043 
29.265 
29.300 
29.362 
29.530 
29.514 
29.412 


29.148 
28.935 
29.136 


29.477 


29.273 


29.066 


29.513 
29.381 
29.181 


29.057 
29*246 


29.651 
29.571 
29.476 
29.563 
29.094 
29.443 
29.330 
29.727 


29.084 
28.799 
28.961 
29.005 
29.141 
29.383 
29.471 
29.471 


29.442 


29.307 


S 


29.127 
29.161 
29.462 
29.030 
29.177 
29.312 
29.232 
29.472 
29.472 
29.452 
29.348 
29.148 
28.959 
29.129 
29.174 
29.516 


29.262 


29.363 
29.083 
29.012 
29.506 
29.435 
29.263 
28.499 
29.976 


29.157 
29.164 
29.476 
29.540 
29.702 
29.689 
29.101 
29.302 
29.392 
29.602 
29.924 
29.583 
"29.100 
28.743 
28.927 
29.047 
29.093 
29.306 
29.450 
29.472 
29.525 
29.374 


29.327 


TEMPERATURE— FAHRKKHKIT. 


Wet  bulb,  or 

point  of 
evaporation. 


43 

40 
38 
.38 
37 
30 
31 
27 
24 
22 
32 


43 
.32 
31 
24 


26 

37 

39 

31 

34.5 

.35 

39 

23 


7 
15 
10 

•  •  • 

10 

6 

25 

21 
17 

i' 

15 
27 
35 
31 
18 
18 
12 

io' 

10 

14 


s 


40 
43 
40 
41 
37 
30 
32 
29 
28 
33 
34 


44 

•  •  « 

33 
28 


33 
41 
42 
33 
39 
42 
40 
21 


17 
17 
15 
16 
18 
16 
16 
20 
25 
30 


17.5 

31 

38 

31 

21 

21 

15 

13 

12 

13 

15 


39 
37 
37 
40 
33 
31 
29 
28 
28 
28 

*  •  ■ 

40 
39 
33 

•  •  « 

28 


39 

37* 

39 

38 

•  •  « 

18 


12 

•  •  • 

10 
17 
14 
21 
26 
17. 
25 
18 


Dry  bolb,  or  tem- 
perature of  the 
open  air. 
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27 
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s 
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30 
30 

•  •  • 

49 
42 
35 

30* 


35.8 


44.0 
4a  0 
41.0 
41.7 
38.0 
32.0 
32.7 
29.7 
2a5 
29.3 
35.0 
42.0 
44.3 
34.5 
34.3 
23.7 


39.9 


41 

39* 

41 

41.5 

•  •  ■ 

-20 


15 

•  •  ■ 

12 
20 
16 
23 
•28 
19 
27 
•20 


32 
40 
28 
20 
•24 
13 
13 
15 

•26' 


32.5 
41.0 

4a  0 

36.3 
39.7 
40.8 
42.0 
2a2 


14.5 

ia3 

14.3 
19.0 
l&O 
16.3 
24.5 
21.7 
24.3 
26.0 
08.5 
18.0 
31.7 
3a3 
31.3 
21.0 
22.3 
15.3 
09.7 
14.0 
09.7 
17.7 


•2a  3  24.3 


S 


a 

a 
B 

a 

9^ 


TAfOR. 


Elastkity.inU.S 
inches  sod  deci- 
mals. 


• 

. 
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m 
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36 
37 

31.5. 

I 


34 


S5l 
155 
145 
106 


165 


26 


33 
33 


.2S3 

•  •  ■  •  « 

.162 
.130'. 


21'2.'21I 

IW.liC 
221. 2-.? 
162.1:? 
15L1*J 
137.14* 
130. 1 J4 

130.133 
....1« 
221. -i'. 

i».2r 

l(B.l* 
....13* 
130. 1£ 


180116T.IT2 


106.149 


194.231 

212.228 
.151;.  136 
.  154 .  212 
35.5.178.241 

225.195 
.100.0731. 076.  ftv 


18 


8 


11 

12 
9.5 
6.5 

21 

18 

20 

17 


.U-S 


^2I2.2i? 
JS 

.2i2.:'.<i 


.037 
.063 
.034 

046 

094 

.106{ 

.090| 

.071 


I 


.066. 041, Mr 

,066i Oi- 

,057. 046.  (* 
.067.061)  064 

,076.0».CH' 
067.090  CW 
067.117.*- 
074.066.CC 
112:,ll?..¥^ 
144.0W.1,' 
....l....'.'^" 

073, ** 

151 L  144.1* 
216' -201.51' 
151. 117.  :♦ 
090L0T«.* 
CW.07V  <K' 
.041. 058- 049. '>r 

044.OI9.fT3i 
041. 056.  •* 


...029 
...063 
29  <.113 
35  1.191 
22  1.151 
ia5.076 
15.5.076 
13 

6 

&5 


.  0461. 1 


.044 


.034 

.059. 063. 076.  i*f 


.««' 


099Ul3.10J.lv^ 

I        . 


REPORT   OF   THE   SECRETARY   OF   WAK 


631 


the  norihem  and  northwestern  lakes  at  Tawas  Cityy  Michigan, 


VAPOR. 

vnsB. 

Amount 
clondinc 

(0  =  Cl€ 

of 

ar 

'^en. 
^er- 

Amount  of  evaporation,  in 
U.  8.  hachea  and  deci- 
mals. 

melted 
inches 

Hamidity. 
Saturation  =  1,000. 

Direction. 
From  whence. 

Velocity,  in 
miles,  per 
hour. 

1= 

-  2 

>  S 

5  « 

5i: 

1i 

ii  a 

• 

.2 

■•-• 

1 

Bky.) 

(10  =  8k  J 

tirely  01 
cast.) 

°   1 

• 

a 

• 

• 

a 

• 

• 

s 

a 

• 

a 

• 

01 

• 

a 

• 

a 

• 

a 

• 
CI 

• 

a 

a. 

• 

a 

oi 

• 

a 

• 

p. 

ct 

a 

• 

a 

ill 

< 

0 

*  * 



■ 

.696 

.677 
.767 
.750 
.833 

.rs2 

.794 
.792 
.788 
.834 
.895 
.802 

.624 
.653 

.816 
.829 
.797 
.800 
.788 
.782 
.782 
.782 

.829' 

.744 

.797 

*.*782" 
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.793 
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.790 
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.809 
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.m 
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NE.... 
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SW  . . . 
N  W . . . 
NW... 
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W 

W 
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W 

S 
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N 
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13 

13 

9 

6 

12 

10 

18 

2 
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8 

8 

11 
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10 
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14 

8 
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3 
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17 
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10 
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10 
10 
10 
10 

1 

10 

10 

4 

10 
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10 

IC 

9 

10 
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.598 
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.794 
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.659 
.730 
.768 
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.761 
.702 

.555 
.647 
.548 
.619 
.657 
.655 
.719 
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.738 
.748 
.452 
.684 
.756 
.876 
.789 
.711 
.681 
.541 
.558 
.578 
.465 
.677 

NW... 
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w 
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NE  .  .. 
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s 
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W 

w 

w 

13 
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19 
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14 
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4 
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5 

13 

30 

20 

20 

2 

3 

3 

10 

10 

18 

8 
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12 

•  •  •  • 

13 
3 
5 
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W 
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.623 
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s 

s 
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W 
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s 
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10 

8 

4 

5 

3 

8 

16 

15 

4 

8 
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2 
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8 
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5 
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10 

5 

t) 
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10 
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10 

7.3 

.675 

8 

S 

8W... 

W 

W 
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w 

8 

8 

N 

W 

W 

NW... 
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N 
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0 

I 
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8.3  N.45W- 
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8.3  N.77W. 
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0 

■   •  «   * 

10 

9 

10 

4.4 
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.702 

.702 
.475 

.610 
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.659 
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6.5 

1 

53 

1 
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.679 

1 
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the  northern  and  northwestern  lakes  at  Detroit ,  Michigan, 


VAPOR. 


Humidity. 
Saturation  =  1,000. 


g 


.a^l 

.695 
.831 
.570 
.731 
.850 
.899 
.823 
.825 
.833 
.799 
.768 
.731 
.693 
.704 
.738 
.950 
.833 
.786 
.895 
.848 
.743 
.893 
.804 
.891 
.854 
.807 
.890 
.743 
.631 


S 


.794 


.545 
.531 
.472 
.603 
.569 
.533 
.636 
.720 
.532 
.582 
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.472 
.448 
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.585 
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.740 
.793 
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.740 
.712 
.653 
.720 
.852 
.796 
.634 
.625 
.708 


.725 


.  595 
.612 
.735 
.698 
.769 
.723 
.780 
.896 
.780 
.740 
.891 
.850 
.895 
.841 
.786 
.765 
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.816 
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.853 
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.364 
.731 
.831 
.727 
.836 
.793 


.750 


s 


.605 
.643 
.630 
.697 
.621 
.661 
.795 
.715 
.689 
.731 
.691 
.715 
.660 
.6.39 
.623 
.641 
.789 
.841 
.807 
.743 
.779 
.744 
.682 
.706 
.668 
.732 
.779 
.785 
.703 
.659 
.598 


.702 


.630 
.574 
.603 
.681 
.600 
.592 
.721 
.840 
.706 
.721 
.843 
.851 
.829 
.780 
.758 
.644 
.623 
.680 
.739 
.708 
.679 
.658 
.717 
.657 
.636 
.494 
.645 
.782 
.702 
.822 
.798 


WIND. 


Direction. 
From  whence. 


a 

• 

a 

■ 

S 

(£ 

e. 

• 

r* 

CI 

A 

SB.-.. 
SW.  .. 
SW... 

W 

SW.  .. 
SW.  .. 
SW.  .. 

w 

NE.... 
NE.... 
8     .... 

W 

w 

w 

SW.  .. 
SW.  .. 
SW.  .. 
SW... 
N.NE. 
E.  NE. 
SW.  .. 
s .  . . . . 
NE.... 
N.NE. 
N.  NW. 
N.  NW. 
S.  SE. . 
NE  .  .. 
NW... 

N 

N 


SW  ... 
NW... 
W.SW. 

N 

NW  ... 
NW... 

SW  ... 

c<.  oE . . 
N.  NW. 

N 

SE.... 
S.  SE.. 
SW  ... 

N 

N 

N 

W.NW. 
SW  ... 

N 

N 

W.NW. 
NW... 
NW... 
NW... 

W 

SW.  .. 
SW.  .. 
^  .  *  • . . 
^  .  . . . . 
SW.  .. 
E 


.700 


SW.  .. 

s.sw. 

w 

w 

SW.  .. 
SW  .  . . 
SW... 

E 

E 

E.  NE  . 
S.SW. 
SW... 

w 

w 

SW.  .. 
W.SW. 
SW.  .. 
N.NW. 
E.  NE. 
E.NE. 

N 

SW.  .. 
E.  NE  . 
SW.  .. 

xu   •   • •  •  • 

NE.... 

E 

NW... 
N.NE. 
N.NE. 
SW  ... 


SE  .... 
S.  SW . 
n  ..... . 

w 

SW.  .. 
SW.  .. 
SW.  .. 
NE.... 
NE.... 

S 

S.SW. 
SW.  .. 

w 

SW.  .. 
SW.  .. 
W.SW. 
SW... 

N 

E.SE.. 
SE.... 
NW... 
W.NW. 
NE.... 

8 

NE.... 
SE  .... 
SW  ... 
NW... 
E 

N.NW. 
S.  SE . . 


Velocity,  in 
miles,  per 
hour. 


a 


B 


a 

at 


1.5  7.010.5 
5.7,10. 
7.0  8. 
5.0   5. 


4.5 
3.8 
5.7 
1.8 
2.0 
4.5 
3.0 
2.0 
3.0 
2.6 
3.0 
2.0 
3.3 
5.0 
3.8 
2.8 
2.3 
2.0 
2.3 
1.0 
6.0 
0.5' 

2.0; 

0.7| 
2.5! 
5.0 
4.3! 


5 
9. 
4. 
6 
7, 
5. 
3. 
4. 
5. 
3. 
6. 
6. 
6. 
6. 
2. 
5. 
3. 
5. 
6. 
3. 
6. 
4. 
4. 
3. 
3. 
6. 
3. 


4.3 

7.0 

2.5 

1.8 

6.8 

8. 

3.5 

1.5 

0.5 

2.5 

1.0 

1.5 

1.0 

2.0 

2.8 

1.3 

3.5 

0.3 

3.0 

1.0 

3.0 

2.7 

2.8 

2.0 

4.5 

1.5 

1.3 

2.5 

5i3 

9.0 


W 

NW... 
SW... 

N 

NW... 

W 

SW  ... 
SE.... 

NW... 
E. . . . . . 

W.SW. 

s 

W.NW. 
SW  ... 

N 

E.  NE  . 
SW.  .. 

W 

N 

W.SW. 
W.NW. 
NW... 
NW... 
NW... 
NW... 
SW-  .. 
S.  SW  - 
E.NE  - 
E.  NE- 
SW  .  . . 
E.  SE . . 


i 


S 


W 

NW... 
NW... 

N 

NW... 

W 

SW  ... 
NE.-.. 

W 

E.SE.. 
SW  ... 
S.SW. 
NW... 

N 

N 

SE.... 
S  .  • . . . 
W.NW. 

N 

S.  SAV 
N.  NW. 
N  W  . . . 
N  W  - . . 
NW... 
NW... 
SW.  .. 
W.NW. 

W 

E 

NE  .  .. 
E.NE. 


6.8 
7.7 
3.5 
8.0 
11.5 


8.0 
9.0 
4.0 
11.0 
8.5 


7.2  8.7 
1.8  6.0 
5.811.0 
9. 7  10. 0 


4.8 
2.3 
11.5 
2.7 
7.0 
7.3 
6.0 
1.0 
2.0 


6.5 
2.5 
8.0 
3.3 
4.0 
8.7 
6.0 
4.5 
2.8 


8.010.0 
l.Ol  5.0 


5.5 
3.5 
5.3 

6.8 
8. 
5.0 
6.7 
3.5 
5.0!  5.0 
2.8:  4.0 
4.5|  5.0 


4.0 
11.0 
7.5 
4.0 
2.4 
5.3 
5.8 
1.5 


2.0 
1.5 

4.8 
2.0 
1.0 
0.7 
0.3 
4.8 
2.3 
2.0 
2.0 
4.0 
2.0 
3.0 
4.8 
5.5 
1.5 
0.3 
2.8 
12.0 
2.0 
3.8 
1.0 
2.0 
1.2 
2.5 
0.3 
0.5 
1.5 
1.5 
4.7 


a 
o 

g 


Amount    of 

cloudineM. 

(0= clear 

8ky.) 

(10  =  iilcyen> 

tirely  over- 

catit.) 


4.7  8.  15E. 

6. 71  S.  28  W. 
6. 0  S.  49  W. 
4. 2!  West . . . 
3. 7!  S.  45  W. 


6.3 


6.3, 


3.0 

ao 

2.3 
3.2 
2.3 


S.  45  W. 

S.  45  W. 
2. 7|  N.  73  E  . 
a  3,  N.  76  E  . 

N.60E. 

S.  15  W. 

S.  56  W. 

Went . . . 

S.  84  W. 
4. 0|  8.  45  W. 
4. 0  S.  65  W. 
a  3  S.  45  W. 
ao  N.41E. 
2.0  N.41E. 
a  0  N.  85  E  . 
1.3  N.45W. 
2. 7  S.  54  W. 
3. 7  N.  59  E  . 
1.7  S.25W. 
2.7  N.43E. 
2.0  N.86E 

1.  3  S.  52  E  . 
1.3  N.40W. 
1. 7  N.  24  E  . 
5. 0  N.   2  E  . 

2.  3  S.    9  E  . 


1.1 


5.0 

ao 
ao 

7.0 
7.0 
5.0 
2.7 
6.0 
7.0 
4.0 
1.3 
7.7 
2.0 
2.7 
6.9 
a  3 
2.0 
1.7 

a9 

5.0 

a  7 

16.7 
20.7 
9.0 
4.0 
4.0 
4.0 
1.0 

ao 

1.7 
4.3 


S.  46  W. 


S. 
N. 

N. 
S. 
S. 


2.5 


8.  19  W. 
N.45W. 
8.  80W. 
North  .. 
N.45W. 
N.  70  W. 
8.  45  W. 

69  E. 

41  W. 

78  E  . 

32  W. 
7E  . 
N.  83W. 
N.  21  W. 
North  .. 
N.65E  . 
S.  42  W. 
S.  75  W. 
North  .. 
8.  39  W. 
N.  60W. 
N.  45  W. 
N.  45  W. 
N.  45  W. 
N.  56  W. 
S.  45  W. 
S.  33  W. 
S.  79  E  . 
N.  43  E  - 
S.  45  W. 
S.  89E. 


N.  51  W. 


« 

• 

a 

a 

cj 

• 

t- 

c* 

8 

9 

8 

8 

9 

10 

10 

7 

6 

8 

4 

2 

9 

8 

10 

9 

8 

3 

0 

2 

2 

3 

0 

0 

0 

7 

6 

5 

0 

4 

3 

6 

0 

9 

10 

10 

7 

8 

8 

8 

8 

8 

4 

4 

4 

4 

0 

5 

4 

5 

3 

2 

4 

8 

3 

7 

8 

6 

6 

7 

6 

7 
6.1 

5.1 

10 

4 

7 

6 

3 

10 

8 

6 

2 

5 

3 

6 

8 

9 

10 

10 

10 

6 

8 

9 

9 

10 

10 

10 

10 

9 

9 

4 

10 

9 

0 

3 

0 

3 

5 

9 

8 

5 

4 

4 

6 

4 

3 

9 

3 

7 

9 

5 

2 

8 

6 

7 

6 

8 

4 

5 

9 

4 

10 

10 

10 

10 

a5 

6.9 

a 


10 
8 

10 
8 
6 
4 

10 
9 
4 
3 
5 
3 
7 
4 
5 
7 
8 
8 
6 

10 
9 
6 
6 
7 
4 
8 
4 
4 
8 
7 
8 


6.6 


0 
4 

10 

4 

5 

7 

10 

10 

4 

9 

10 

10 

10 

7 

5 

3 

4 

10 

9 

10 

10 

5 

7 

8 

3 

10 

9 

10 

10 

10 

10 


7.5 


—  w 

.  « 

wo 
o 

o  "• 

SCO  «• 

epa 


-I 

aSi 

< 


.04 

'.eo 


.53 

.92 


.34 

.10 


.03 


.40 


2.94 


.66 


.60 


.52 
.07 


.20 


.24 


.04 
.04 
.14 


2.51 


634 


REPORT   OF   THE   SECRETARY   OP   WAR. 


Reductions  of  tJit  monthly  meteorological  register  of  the  surtekf  of 


TEMPERATURE— 

-FAHREKHEIT. 

VAPOR. 

Barometer  reduced  to  temperature 
of  320Fabr.,  exprevsedin  United 

-   - 

States  inches  and  decimals. 

Wet  bulb,  or 

Dry  bulb,  or  tem* 

EhwUdty.inr.S 

Date. 

point  of 

IMiratnre   of  the 

inches  aiwlded- 

evaporation. 

open  air. 

• 

S 

a 

• 

c 

B 

a 

main. 

• 

a 

• 

S 

■ 

S 

i 

■ 

a 

i 

a 

• 

a 

• 

a 

• 

a 

• 

i   i 

• 

5        B 

d 

• 

• 

9t 

d 

• 

a 

d 

• 

• 

ea 

o 

i 

• 

^    I 

t* 

01 

O) 

o 

CI 

o 

o> 

e- 

01 

o 

o 

^ 

o 

o 

t» 

<N 

®  ,  "* 

1866. 

o 

o 

o 

1 

Sept      1 

29.170 

29.119 

29.136 

29.142 

67 

70 

66 

69 

ai 

09 

73.7 

82 

66 

.635'.  558 

.599.3^7 

2 

29.169 

29.260 

29.366 

29.265 

68 

62 

61 

71 

79 

66 

72.0 

79 

65   .644. 329^ 471*. 4fl 

3 

29.450 

29.  427 

29.446 

29.441 

60 

62 

56 

63 

71 

60 

64.7 

72 

5ft 

.478'.436.3«.iT: 

4 

29.425 

29.243 

29.207 

29.292 

59 

65 

66 

61 

70 

68 

66.3 

73 

52 

.473. 550. 61^.  M; 
.4l2.306.3>.iie 

5 

29.365 

29.399 

29.498 

29.421 

57 

57 

54 

61 

69 

60 

63.3 

70 

58 

6 

29.511 

29.461 

29.440 

29.471 

51 

62 

56 

55 

76 

63 

64.7 

76 

47 

.321  .3e9'.356  :s^ 

7 

29.366 

29.264 

29.220 

29.283 

55 

55 

55 

57 

59 

57 

57.7 

66 

55 

.407. 380. 407.  a* 

8 

29.38tj 

29.418 

29.519 

29.440 

53 

56 

52 

56 

66 

55 

59.0 

70 

54 

.363.316.349.313 

9 

29.699 

29.662 

29.615 

29.659 

47 

59 

52 

49 

65 

55 

56.3 

68 

45 

.297.430.349.355 

10 

29.602 

29.484 

29.331 

29.472 

54 

61 

59 

5ft 

68 

61 

62.3 

71 

46  !.365.443|.47J.4i: 

11 

29.127 

29.013 

29.001 

29.047 

63 

68 

5ft 

65 

70 

63 

66.0 

71 

eo   .549.65l<L4l6.:i4 

12 

29.090 

29.062 

29.180 

29.111 

59 

59 

5L 

62 

72 

57 

63.7 

71 

56   .460. 340. 295. 3Ui 

13 

29.376 

29.408 

29.389 

29.391 

49 

55 

50 

53 

62 

54 

56.3 

65 

49  1.295:.  340. 3«.3H 

14 

29.343 

29.328 

29.538 

29.403 

50 

52 

41 

52 

63 

46 

53.7 

65 

45 

.3341. 243.  IK. 2i6 

15 

29.756 

29.729 

29.655 

29.713 

38 

45 

45 

40 

53 

49 

47.3 

55 

34 

.2031.194 

.247.2;^ 

16 

29.539 

29.446 

29.272 

29.419 

52 

55 

65 

54 

57 

66 

59.0 

66 

48 

.  362!.  407 

.604.4:* 

17 

29.445 

29.443 

29.405 

29.431 

50 

53 

49 

52 

57 

51 

53.3 

69 

48 

.  334j.  350 

.3211. 335 

18 

29.379 

29.337 

29.305 

29.340 

45 

46 

47 

48 

49 

49 

48.7 

54 

45 

.260i.27l 

.297;.  2-6 

19 

29.343 

29.415 

29.4.T7 

29.398 

46 

49 

45 

48 

54 

48 

50.0 

54 

46 

.284.282 

.260L-rJ 

20 

29.359 

29.204 

29.182 

29.246 

47 

45 

47 

49 

48 

48 

48.3 

50 

45 

.297.260 

.3101, » 

21 

29.442 

29.500 

29.522 

29.488 

41 

46 

44 

44 

50 

46 

46.7 

52 

44 

.218.258 

.282|.^: 

22 

29.614 

29.598 

29.555 

29.589 

37 

46 

45 

:w 

53 

48 

46.3 

55 

34 

.207.219.2«I<.2S 
.260.125.383.20 

23 

29.542 

29.  .W7 

29.463 

29.504 

45 

47 

52 

48 

61 

54 

54.3 

61. 

45 

24 

29.416 

29.401 

29.419 

29.412 

54 

56 

59 

5ft 

61 

61 

60.0 

59* 

50 

.365.443.47X457 

25 

29.469 

29.422 

29.498 

29.463 

54 

51 

45 

55 

54 

46 

51.7 

61 

44 

.404 

.335.285.34S 

26 

29.626 

29.596 

29.5-15 

29.589 

43 

52 

48 

44 

62 

51 

52.3 

65 

40 

.264 

.256.296i.ir2 

27 

29.636 

29.619 

29.597 

29.617 

47 

60 

52 

50 

69 

54 

57.7 

71 

44 

.283 

.398.382.34- 

28 

29.695 

29.628 

29.609 

29.644 

45 

61 

51 

46 

71 

53 

5&7 

73 

42 

.286 

'.403'.34!l.346 

29 

29.665 

29.625 

29.600 

29.630 

49 

58 

58 

50 

67 

53 

56.7 

68 

43 

.335. 363. 375.  35p 

30 

29. 619 

29.587 

29.576 

29.594 

49 

•  •  •  « 

61 

•  *  •  • 

54 

50 
53.5 

67 
6a5 

57 
55.6 

58.0 

68 

45 

.335.407. 378. 2K. 

1        1       1 

Meaui 

29.454 

29.420 

29. 417  . 

29.430 

57.5 

... 

.ase.  357".  367. 361 

;           1          ' 

Oct        1 

29.614 

29.544 

29.459 

29.539 

46 

62 

57 

47 

68 

5ft 

47.7 

69 

43 

.297 

.476 

.452 

.4-^ 

2 

29.420 

29.327 

29.388 

29.378 

52 

64 

52 

54 

76 

57 

62.3 

77 

51 

.362.436*.3S.r3 

3 

29.534 

29.487 

29.492 

29.504 

41 

48 

42 

44 

54 

44 

47.3 

60 

40 

.218|.236;.2<1.2> 

4 

29.664 

29.700 

29.778 

29.  714 

43 

47 

38 

45 

53 

40 

46.0 

53 

39 

.25 1. 244. 208.  iJ3 

5 

29.890 

29.f53 

29.850 

29.864 

43 

44 

41 

46 

54 

45 

48.3 

56 

34 

.238U57,20!f.i'l) 

6 

29. 815 

29.744 

29.681 

29.747 

36 

55 

49 

37 

63 

52 

50.7 

66 

32  !.199!.327!.3f*.r- 

7 

29.704 

29.641 

29.564 

29.636 

50 

63 

57 

56 

74 

60 

63.3 

75 

47  1.282'.  429'.  436.  S?!' 
52  !.420!. 3631.443. 41? 

8 

29.544 

29.463 

29.368 

29.458 

55 

61 

5ft 

56 

74 

61 

63.7 

74 

9 

29.366 

29.328 

29. 244 

29.313 

50 

58 

54 

56 

65 

56 

59.0 

64 

55 

.282. 389. 391. 3>< 

10 

29.284 

29.365 

29.412 

29.354 

55 

57 

55 

56 

61 

57 

56.0 

60 

53 

.420. 412'.  407- 413 

11 

29.465 

29.463 

29.416 

29.448 

54 

50 

54 

55 

58 

57 

56.7 

59 

52 

.404.255:..'nS.3(« 

12 

29.451 

29.434 

29.411 

29.432 

53 

55 

52 

55 

62 

55 

57.3 

62 

53 

.376.340.349.3.>5 

13 

29.539 

29.569 

29. 597 

29.568 

48 

54 

51 

49 

58 

55 

54.0 

60 

45 

.322'.36J.321.3J^ 

14 

29.  716 

29.730 

29.789 

29. 745 

45 

53 

47 

47 

61 

49 

52.3 

60 

46 

.273;.297.2?7.e?? 

15 

29.900 

29.875 

29.872 

29.882 

44 

52 

45 

45 

62 

48 

51.7 

62 

41 

.275'.256;.ai0.'*< 

16 

29.979 

29.807 

29.699 

29.828 

41 

57 

49 

42 

70 

52 

54.7 

71 

40 

.244'.  893. 308. 5»? 

17 

29.640 

29.532 

29.505 

29.559 

40 

57 

50 

42 

71 

53 

55.3 

72 

40 

.221 

.280L321.2T4 

18 

29.525 

29.434 

29,374 

29.444 

42 

58 

53 

44 

72 

63 

59.7 

73 

40 

.241 

.2961 270. ->^ 

19 

29.414 

29.434 

29.464 

29.437 

51 

57 

56 

57 

65 

60 

60.7 

67 

55 

.295 

.359. 396-.  »• 

20 

29.541 

29.485 

29.402 

29.476 

56 

61 

59 

58 

70 

66 

64.7 

71 

56 

.422 

.416. 407. 4u^ 

21 

29.304 

29.174 

29.014 

29.164 

58 

59 

57 

64 

66 

65 

65.0 

69 

69 

.403 

.4O7.359.3y0 

22 

29.064 

29.190 

29.271 

29.175 

45 

45 

40 

48 

59 

48 

51.7 

68 

47 

.960 

.247.143.21* 

23 

29.256 

29.298 

29.332 

29.289 

35 

38 

32 

41 

43 

34 

39.3 

51 

32 

.126. 164!.  155.  H? 

24 

29.453 

29.47fi 

29.528 

29.486 

31 

33 

33 

34 

38 

35 

35.7 

39 

31 

.  1371. 123!.  162  H! 

25 

29. 616 

29.546 

29.449 

29.537 

31 

38 

38 

35 

44 

41 

40.0 

45 

33 

.128.151.1JWI  i:* 

26 

29.304 

29.284 

29.397 

29.328 

38 

40 

36 

40 

42 

39 

4a  3 

46 

3ft 

.203.221 

^m.\^ 

27 

29.557 

29.608 

29.607 

29.591 

34 

40 

37 

36 

44 

38 

39.3 

44 

34 

.  170'.  195 

.207.  IHI 

28 

29. 472 

29.280 

29.238 

29.330 

43 

49 

31 

46 

57 

3ft 

47.0 

59 

38 

.238.24* 

.093.191 

29 

29.299 

29.254 

29.221 

29.258 

39 

40 

39 

42 

44 

42 

42.7 

56 

40 

.  199'.  195, 

.199.1!^ 

30 

29.174 

29.187 

29.328 

29.230 

38 

38 

34 

40 

44 

37 

40.3 

46 

36 

l203'.151.157.JT' 

31 

29.525 

29.565 

29.533 

29.541 

31 

32 

33 

31 
46.7 

37 
58.3 

36 
49.7 

34.7 

39 

29 

.174.116 

.  149. 14k 

Means.... 

29.517 

29.486 

29.474 

29.492 

51.6 

1 

.267.28!? 

'"'1 
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tlit  narl/iern  and  northwestern  lakes  at  Detroit^  Michigan, 


VAPOR. 

WIND. 

Amount    of 

cloudiness. 

(0= clear 

Amount  of  evaporation,  in 
U.  8.  inches  and  deci- 
mals. 

melted 
iachei 

Hnroidiiy. 
8ataration  =  1,000. 

Direction. 
From  whence. 

Velocity,   in 
miles,  per 
hoar. 

H 

a  7 
a  3 

1.7 
6.3 
6.3 
23 

4.7 

a? 

2  3 

4.7 

ao 

6.7 

a7 

4.7 
2  7 
4.3 

a3 

5.3 

ao 

5.3 
4.7 
2.3 
5.3 
9.0 
5.3 
20 
1.7 
20 
23 
29 

02 

0.7 
1.3 
4.3 
6.3 
6.7 
20 

ao 

4.3 
27 
a  2 

5.3 

• 

a 
0 

1 

•ky.) 
(10  =  sky  en- 
tirely over- 
cast. 

Sao 
o5-g 

• 

a 

• 

B 

■ 

• 

S 

■ 

• 

s 

• 

a 

• 

6 

• 

« 

a 

• 

• 

6 

4.5 

4.8 

• 

B 

• 

c 

CI 

11.3 
6.0 

S 

• 

B. 

5.0 
0.3 
1.0 
20 
1.3 

as 

5.S 
23 
2  0 
7.5 
6.0 

as 

2  3 
4.7 

4.8 

lao 
a3 

5.0 
5.7 
8.8 
1.0 
5.0 
5.5 
4.5 

a  7 

1.3 
1.0 
0.3 
1.0 
20 

5 

8 

9 

8 

4 

3 

10 

10 

8 

8 

10 

10 

7 

3 

0 

10 

10 

10 

10 

10 

10 

0 

4 

7 

10 

3 

0 

0 

6 

7 

6.7 

3 

8 

9 

7 

7 

3 

8 

0 

9 

10 

10 

10 

8 

3 

0 

0 

0 

4 

9 

9 

10 

10 

0 

t 

a 

• 

w 

6 

6 

7 

10 

8 

7 

10 

7 

7 

7 

10 

5 

10 

5 

6 

10 

10 

10 

10 

10 

6 

5 

6 

9 

10 

3 

0 

0 

6 

8 

7.1 

8 
6 
4 
6 
2 
0 
4 
4 

10 
9 

10 
9 

10 
0 
0 
0 
3 
3 

10 
7 

10 
2 
7 

• 

a 

• 

10 

10 

0 

5 

3 

9 

10 

5 

6 

10 

10 

6 

10 

6 

10 

10 

10 

10 

8 

10 

9 

4 

7 

10 

10 

4 

0 

7 

0 

8 

7.2 

7 

10 

8 

5 

4 

5 

5 

7 

10 

8 

10 

8 

10 

0 

0 

6 

5 

10 

10 

10 

10 

0 

8 

8 

10 

10 

10 

10 

10 

10 

10 

7.6 

lis 

.896 
.850 

.495 
.332 
.576 
.751 
.432 
.412 
.761 
.495 
.680 
.647 
.898 
.449 
.612 
.422 
.483 
.874 
.752 
.781 
.674 
.777 
.716 
.544 
.224 
.825 
.802 
.461 
.564 
.532 
.550 
.690 

.846 
.735 
.765 
.895 
.653 
.619 
.874 
.805 
.805 
.882 
.723 
.634 
.738 
.617 
.710 
.945 
.859 
.853 
.777 
.925 
.843 
.777 
.867 
.882 
.921 
.790 
.867 
.864 
.932 
.812 

.746 

.6:» 

.724 
.843 
.618 
.591 
.836 
.703 
.779 
.762 
.837 
.637 
.694 
.633 
.671 
.895 
.824 
.804 
.767 
.852 
.772 
.742 
.623 
.621 
.886 
.723 
.739 
.772 
.803 
.810 

8 

8W... 
SB.... 
NB... 
W.NW. 

W 

NE.  .. 

W 

NW... 
E.NE. 
E.8E.. 
8W  ... 

W 

SW... 
NW... 

N 

N.NW. 
NE.... 

N 

NE.... 
NW... 
NW  . .. 
SE.... 
8E.... 
NE.... 

N 

W.SW. 
8E.... 

E 

E 

8.  8W. 

W 

E 

SE  . . . . 
W.NW. 

E 

N 

W.NW. 
E.NE. 
E 

SW  ... 

W 

W 

W.SW. 
E...... 

SW... 

E 

NE.... 

N 

NE .... 

NW... 

E.  NK 

SE.... 

8.8W. 

N.NW. 

W.SW. 

8 

SE 

E 

E 

N 

W 

NE .... 
o  .  .... 

W 

SE.... 
N.  NE. 

W 

B.  NE. 
E.NE. 
SW... 

W 

W 

NW... 
SE.... 
8.  SE.. 

E 

NE..-. 

N 

N.NW. 
NW... 
E.NE  . 
8E.... 
8.8W. 
N.NE  . 

W 

E.SE.. 
SW    .. 

E 

E 

0 

8.  26W. 
8.  71  W. 
N.  81  E  . 
S.  47  E  . 
N.  70  W. 
S.  71  E  . 
N.21E  . 
N.80W. 
N.   7E. 
N.  76  E  . 
8.  37  W. 
8.  73  W. 
West . . . 
8.  84  W. 
S.  70  E  . 
8.  16E. 
N.27E. 
N.  45  E  . 
North  .. 
N.  15  E  . 
N.   4W. 
S.  77E  . 
8.  45  E  . 
8,  12  E  . 
N.    5W. 
N.36W. 
S.  26W. 
8.  43  £  . 

East 

East 

.06 

.831 

0.3  4.0 
5.512  5 

.882 

..... .| 

.769 

9.5 
1.7 
4.5 
4.0 
7.0 
1.8 
1.8 

ao 

4.3 
22 
1.3 
1.3 
9.3 
6.0 
7.0 
5.0 
5.5 

ao 

5.0 
16.7 

as 

5.0 

a4 

20 
05 

a7 

8.3 
5.5 
5.3 
5.0 

as 

5.0 
4.0 

10.0 
4.6 
9.0 
4.7 
23 
4.8 
5.5 

11.4 
5.5 
7.0 
4.8 
5.5 

11.5 

11.0 
24 

as 

4.5 
5.3 

ao 

.743 

.874 
.809 
.853 
.756 

.54 
.42 
.10 

.890 
.828 
.TJ3 

.22 

.18 

.861 

.820 

.867 
.861 
.777 
.B.'M) 
.853 
.756 
.905 

.08 
.60 
.26 
.30 
.16 
.26 

.777 

.756 

.934 

.918 
.786 

.32 

.84 

.921 

.927 

.927 

.840 

.607 

.807 

.751 

N.34E. 

4.34 

20 

ao 

8.5 
5.0 
9.0 
2.0 
20 
2  0 
0.3 
1.3 
5.7 

a5 

5.0 
6.0 
5.7 
0.3 
0.3 
0.3 
4.3 

as 

125 

lao 

10. 0 
2.0 
27 
8.0 
5.5 
5.7 
3.0 
6.0 

ao 

ao 

4.5 

6.7 

8.0 

10.5 

as 

6.0 
9.0 

as 

5.5 
6.6 
2  7 
7.7 
4.7 
4.5 
20 

ao 

7.0 

24 

6.7 

10. 0 

n.o 

9.5 

10.0 

5.0 

1.0 

as 

4.7 
6.3 
27 
0.3 
1.3 

ao 

4.0 
27 
4.8 
1.7 
2  3 
2  0 
2  0 
0.3 
1.0 

10.5 
2  0 
813 

12  0 
5.7 
6.0 
0.3 
R  7 

.923 

.695 
.486 
.613 
.606 
.376 
.568 
.511 
.433 
.631 
.769 
.529 
.612 
.756 
.553 
.461 
.400 
.369 
.378 
.582 
.570 
.636 
.710 
.587 
.537 
.522 
.8^ 
.677 
.521 
.677 
.522 
.527 

.937 
.692 
.836 
.820 
.684 
.794 
.822 
.825 
.872 
.874 
.812 
.805 
.743 
.853 
.777 
.794 
.798 
.470 
.765 
.636 
.582 
.426 
.792 
.797 
.738 
.726 
.905 
.406 
.744 
.712 
.705 

.852 

.682 

.735 

.755 

.612 

.755 

.653 

.731 

.710 

.859 

.758 

.762 

.808 

.751 

.719 

.703 

.665 

.561 

.660 

.694 

.631 

.638 

.622 

.682 

.629 

.825 

.795 

.565 

.722 

.685 

.744 

NE.... 

SW  ... 
N.NW. 
NE.... 
8E.... 
SE.... 
SW.  .. 
SW.  .. 
E.8E.. 

E 

N.  NE  . 
NE.... 
NE.... 

N 

N 

N 

NW... 

O   •    •  •  •  • 

S.SW. 
SW.  .. 

8 

SW  .  .. 
W.SW. 

N 

NE.... 
8.  8W. 

W 

SE  .... 
W.NW. 
SW  ... 
W.NW. 

SW  ... 
8W  ... 

E 

NE.... 

E 

SE.... 
SW.  .. 
S.  SW  . 
S.SW. 

E 

N 

NE.... 
NE.... 
NE.--. 

E 

N.  NW. 
W..  .. 
S.SW. 
8.  SW  . 
8  W  .  . . 
SW.  .. 
SW.  .. 

W 

N.  NW. 

OCl  . . . . 

W 

w 

8 

NW... 
iV  • - . - . 
W.NW. 

SW  ... 

E.NE  . 
NB.... 
NE.... 
SE.... 
SE  .... 
S  W ... 
E.8E.. 
8.8W- 

E 

NE.... 
NE.... 
NE..-. 
NE.... 

N 

NW... 

Yf  . .    .  . 

S.SW. 
W.NW. 
SW.  .. 

8 

SW.  .. 
W.SW. 
N.  NW. 
SE.... 

W 

SE  .... 
SW  ... 
W.NW. 
NW... 
8W  ... 

8.  45  W. 
S.  30  W. 
N.  31  E  . 
N.  45  E  . 
S.  66  E  . 
S.  45  E  . 
8.  45  W. 
8.  HE  . 
8.  19  W. 
East 

N  00  E 

.867 

.756 

.840 

.767 

.903 

.627 

.935 

.627 
.935 
.934 

.10 
.54 

.869 

2  7!  N.  4.^  K  . 

.926 

5.0 

a7 
ao 
1.0 

N.  45  E  . 
N.  25  E  . 
N.  31  E  . 

N.  17  W. 

.847 

.920 

.914 

.829 

1.  3'  N  87  -W. 

.836 
.634 
.876 

6.0 
23 
6.0 
10.7 
9.7 

as 
a  7 

4.7 

6.7 

1.7 

>   5.7 

1  ao 

6.3 
a  7 

1.1 

8.  21  W. 
8.  39  W. 
8.  45  W. 
8.  14  W. 
S.  45  W. 
S.  76  W. 
N.  31  W. 
S.  56  E  • 
8.  69  W. 
S.  27  W. 
S.    SE. 
1  N.  55  W. 
N.83W. 
N.  89  W. 

.24 

.06 

.675 

.777 

.488 

.712 
.628 

4'    9 

6 :  8 

.26 

.820 
.802 
.767 

8.7    6..^ 
1.4    6.5 
9.7   4.C 
4.7   2  0 
7.010.0 
6.0   4.7 

10 
10 
10 

7 
10 

5 

10 
10 
10 

8 
10 

8 

1  .52 
.28 

.744 

.820 

1.000 

.806 

.569 

.747 

.707 

8.  37  W. 

'fi-.-i   6.3 

soo 

1        1 
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Reductians  of  the  monthly  meteorological  register  of  the  swrrcy  of 


Date. 


1866 
Nov. 


1 
2 
3 
4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 


Meaii8., 


Dec. 


1 
2 
3 
4 

5 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Meanii. 


Barometer  reduced  to  teinperatnre 
of  32<^  Fahr. ,  expressed  In  United 
States  inches  and  decimals. 


• 

B 
A 

• 

a 

• 

o. 

29.357 
29.480 
29.741 
29.837 
30.071 
30.009 
29.723 
29.492 
29  603 
29.543 
29.084 
29.  574 
29.746 
29.378 
29.163 
28.874 
29.224 
29.326 
29.065 
29.117 
29.401 
29.004 
29.  4.'>7 
29,585 
29.  639 
29.497 
29.406 
29.146 
29.173 
29.253 

29.211 
29.541 
29.734 
29.888 
30.099 
29.910 
29.601 
29.453 
29.508 
29.417 
29.215 
29.613 
29.760 
29. 3.32 
28.976 
28.929 
29.336 
29.286 
28.907 
29.197 
29.346 
29.115 
29.471 
29.538 
29. 590 
29. 434 
29.309 
29.041 
29.180 
29.306 

29.439 

29.408 

29.600 
29.576 
29.336 
29. 056 
29.555 
29.523 
29.507 
28.765 
29.205 
29.321 
29.385 
29.530 
29.645 
29.777 
29.826 
29.059 
29. 246 
29.633 
29.471 
29. 936 
29.  791 
29. 354 
28.  832 
28. 949 
29.231 
29.273 
29.263 
29.459 
29.635 
29.622 
29.471 

29.591 
29.492 
29.162 
29.164 
29.619 
29.454 
29.368 
28.788 
29.108 
29.399 
29.371 
29.577 
29.566 
29.825 
29.673 
28.662 
29.387 
29.518 
29.  470 
29.913 
29.5.'V5 
29.177 
28.636 
28.981 
29.255 
29.139 
29.  342 
29.487 
29.569 
29.570 
29.416 

29.414 

29.362 

o. 
o 


29.178 
29.652 
29. 746 
29.958 
30.063 
29.  8.33 
29.511 
29.488 
29.525 
29.013 
29.425 
29.687 
29.552 
29.294 
28.941 
29.045 
29.260 
29.252 
28.962 
29. 278 
29.299 
29. 328 
29.490 
29.  53.3 
29.533 
29.  430 
29.237 
29.1.% 
29. 190 
29.455 


a 
cs 

7^ 


29. 249 
29.558 
29.740 
29. 894 
30.078 
29.917 
29.622 
29.478 
29.545 
29.324 
29.241 
29.625 
29.686 
29.335 
29.027 
28. 949 
29.273 
29.288 
28. 978 
29.197 
29.349 
29.149 
29. 473 
29.552 
29.  587 
29.454 
29.317 
29.113 
29.181 
29.338 


29.411  1  29.419 


29.577 
29.  464 
29.104 
29. 344 
29.&39 
29.436 
29.188 
28.995 
29.279 
29.412 
29.436 
29.503 
ai.  5,53 
29.  864 
29. 426 
29.109 
29.538 
29.  453 
29.611 
29.880 
29.519 
29.051 
28. 757 
29.004 
29. 281 
29.150 
29.448 
29.541 
29.575 
25.552 
29.535 


29. 
29. 
29. 
29. 
29. 
29. 
29. 
28. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
28. 
29. 
29. 
29. 
29. 
29. 
29. 
28. 
28. 
29. 
29. 
29. 
29. 
29. 
29. 

«n7« 


569 
511 
201 
188 
604 
471 
354 
846 
197 
377 
397 
567 
588 
822 
642 
943 
390 
535 
517 
91# 
622 
194 
742 
978 
256 
187 
351 
496 
.593 
581 
474 


29.397  I  29.391 


TKMPERATURE—FAHREIf  H  KIT. 


VAPOR. 


Wet  bulb,  or 

point  of 
evaporation 


6 


35 
33 
29 
36 
28 
29 
27 
38 
44 
29 
39 
35 
28 
40 
38 
33 
34 
38 
43 
38 
29 
34 
30 
29 
31 
30 
36 
49 
32 
31 


a 

d 

CI 


42 
43 
35 
36 
35 
40 
47 
49 
ff2 
42 
40 
42 
41 
45 
41 
35 
39 
42 
43 
38 
29 
30 
30 
31 
31 
36 
46 
49 
33 
31 


o. 


44 

35 
34 
32 
28 
30 
34 
45 
42 
44 
36 
31 
40 
45 
36 
36 
37 
42 
39 
32 
30 
31 
31 
31 
31 
40 
46 
38 
32 
31 


Dry  bnlb,  or  tem- 
perature of  the 
open  air. 


a 


39 
35 
30 
40 
30 
25 
28 
41 
45 
30 
41 
38 
30 
46 
39 
34 
35 
40 
44 
40 
31 
35 
20 
21 
26 
32 
40 
51 
34 
29 


c* 


51 
50 
40 
40 
38 
49 
56 
55 
60 
45 
44 
48 
47 
46 
43 
39 
44 
46 
45 
40 
31 
30 
30 
32 
37 
40 
52 
50 
35 
31 


49 
38 
38 
34 
30 
.33 
36 
46 
46 
46 
39 
33 
42 
47 
37 
39 
38 
43 
41 
33 
32 
32 
29 
30 
33 
43 
48 
40 
34 
30 


35. 0  43. 1  38. 0 


29 
28 
43 
41 
30 
39 
40 
52 
24 
11 
18 
15 
16 
12 
14 
24 
23 
19 

:)0 

10 
16 
35 
40 
31 
21 
25 
14 
10 
18 
13 
16 


31 

41 
45 
42 
42 
44 
45 
46 
23 
20 
21 
18 
20 
22 
21 
30 
26 
23 
34 
8 
24 
37 
39 
31 
22 
29 
17 
19 
18 
19 
22 


24. 4,28. 3 


30 
38 
45 
.35 
39 
44 
42 
31 
14 
14 
14 
16 
18 
20 
2U 
27 
20 
28 
25 
11 
26 
36 
38 
29 
18 
20 
13 
15 
16 
14 
22 


25.1 


o 

s 


4&3 
41.0 
36.0 

3ao 

32.7 
35.7 
40.0 
47.3 
50.3 
40.3 
41.3 
39.7 
39.7 
46.3 
39.7 
37.3 
39.0 
43.0 
43.3 
37.7 
31.3 
32.3 
26.3 
27.7 
32.0 
38.3 
46,7 
47.9 
34.3 
30.0 


38.7 


30.0 
35.7 
44.3 
39.3 
37.0 
42.3 
42.3 
43.0 
2a3 
15.0 
17.7 
16.3 
18.0 
18.0 
18.3 
27.0 
23.0 
23.3 
29.7 
09.7 
22.0 
36.0 
39.0 
30.3 
20.3 
24.7 
14.7 
14.7 
17.3 
15.3 
20.0 


25.9 


Elasticity.  In r..««. 
I     inches  and  deci- 
mals. 


S 

s: 

a 

«s 


55 

51 
40 
40 
39 
51 
58 
56 
61 
49 
51 
49 
47 
50 
50 
39 
48 
47 
45 
44 
37 
.35 
34 
33 
40 
43 
52 
51 
43 
38 


a  L 

s  ' 
s 

"S 


a 

cs 


34 
41 
47 
49 
43 
46 
47 
54 
33 
19 
20 
18 
22 
23 
23 
28 
30 
29 
35 
29 
26 
38 
41 
40 
31 
30 
24 
19 
19 
21 
25 


35 
34 
28 
33 
28 
21 
24 
33 
44 
29 
37 
32 
28 
41 
36 
32 
34 
37 
39 
31 
29 
29 
19 
20 
25 
31 
38 
38 
32 
27 


28 
26 
35 
34 
29 
37 
38 
30 
13 
10 
12 
13 
13 
10 
12 
14 
16 
16 
24 
7 
6 
24 
.35 
27 
12 
17 
11 
8 
6 
12 
12 


152 
162 
149 
160 
130 


a  ^  s 

Cm   {  eL 


I 


149. 
186, 
1.T9. 
160. 
165 
130. 
136.204. 
190J.269. 
2751. 282 
149|.  228 
2121.195, 


165 
130 
169 
216 
175 
183 
203 
264 
203 
137 
183 


144 

160 
321 

1551 
174 


.181 


189 
17V 
286 
231 
152 
173. 
215 
251 
203 
137. 
167;, 
1671 
1621 
105' 
160 
232 
335, 
.162. 


223 .  it:. 

165.171 
144.144 
155.15- 
130.14:* 

132.131 

170.  no 

286.24- 
215 .  257 
262*.  213 
173. 1^3 
151'.  1* 

221.  it: 

273.  S43 
199.215 
173.  In: 
207.1^- 
254.  ii4 
212.342 
168.225 
144 .  139 
162.171 

;.16T 

....1,162 
151.1* 
208 . 171 
284. 22> 
203.2* 
155.157 
......  I7«i 


.  194 .  193.  W7 
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the  northern  and  northwestern  lakes  at  Detroit,  Michigan. 


VArOEL 

Fr 

yviKD. 

Amonnt  of 
cloudincM. 
(0  =  clear 
sky.) 
(10— »|sy  en- 
tirely over- 
cast.) 

Amonnt  of  evaporation,  in 
U.  8.  Incbei  and  deci* 
mala. 

melted 
inches 

Hnmiditj. 
Saturation  =  1,000. 

Direction, 
om  whence. 

Velocity,  in 
miles,  per 
per  hour. 

u 

17.3 

§ 
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..^ 

•0 

■** 
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• 
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• 
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• 

s. 

• 
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• 
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• 
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• 
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ee 

t* 
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4.7 
2.5 
2.0 

as 
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1.0 
2.0 
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0.3 
6.7 
1.5 
1.5 
ll.O 
6.0 
3.0 
1.0 
4.0 
6.0 
2.5 
4.0 
4.0 
1.0 
1.5 
0.3 
3.0 
6.5 
9.5 
5.U 
7.0 

• 

a 

• 
0. 

w 

17.0 
4.4 
1.0 
3.0 
4.0 
3.4 
2.0 
3.2 
5.3 
1.3 
6.3 
3.0 
6.0 

10. 0 
4.0 
6.4 
3.0 
2.3 
0.7 
8.0 
4.7 

11.5 
6.7 
4.7 
6.0 
7.0 
9.7 

.a  6 

3.7 
5.f 

• 

s 

» 

a  5 
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a 

• 
CO 

10 

5 

5 

10 

3 
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0 

4 

7 

3 

10 

8 

5 

10 

10 

10 

4 

8 

10 

10 

10 

6 
2 

2 
7 

8 
10 
10 
10 

6.9 

10 

6 

8 

10 

4 

10 

8 

10 

4 

8 

10 

10 

10 

6 
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10 

10 

8 

10 
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10 

10 

10 

10 

1» 

4 

4 

7 

10 

10 

8.4 
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CI 
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5 

7 

10 

0 

0 

0 

10 

2 

10 

8 
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10 

10 
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9 

7 

10 

10 

10 

10 

9 

7 

3 

10 

10 

10 

10 

10 

7.6 

10 

5 

10 

5 

7 

10 

9 

6 

8 

6 

9 

8 

10 

8 

10 

10 

2 

6 

10 

4 

8 

10 

10 

10 

10 

10 

8 

3 

10 

4 

10 

7.7 

• 

a 

• 

e. 
0 

10 

10 

10 

7 

0 

0 

0 

7 

4 

10 

6 

4 

8 

10 

10 

10 

5 

10 

10 

9 

10 

10 

10 

9 

4 

10 
10 
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10 
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4 
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4 

10 

10 

10 

8 

6 

10 

10 

10 

8 

10 

10 

10 

6 

10 

10 

8 

10 

10 

10 

10 

10 

10 

7 

3 

10 

10 

10 
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.636 

.399 
.515 
.557 
.645 

.719 

.37:j 

.455 
.620 
.546 
.762 
.677 
.563 
.554 
.921 
.833 
.636 
.597 
.691 
.840 
.820 
1  .788 
11.000 
•  I.  000 
.896 
.476 
.645 

.927 
.797 

.638 
.719 
.628 
.792 
.782 
.703 
.802 
.921 
.691 
.843 
.726 
.800 
.829 
.847 
.903 
.626 
.905 
.916 
.824 
.893 
.794 
.896 

*.'8o6' 

.750 
.850 
.820 
.792 

.558 
.677 
.692 
.694 
.761 
.538 
.713 
.760 
.719 
.832 
.742 
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.722 
.770 
.881 
.719 
.800 
.809 
.861 
.844 
.790 
.931 
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.896 
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.730 
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.869 
.794 
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W.NW 
NW.  .. 
B.NE.. 
NE.... 
E.SE.. 
8W.  .. 
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8W  ... 
W.SW. 
8W  ... 

W 

SE.... 

8 

N 

W 

W 
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E  •  .... 

W 

W.  NW 

E 

NW.  .. 
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W 

8.8W  - 

8 
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W.  NW 
W 
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W 
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E.NE. 
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W.SW. 
8W.  .. 
SW  ... 
W.SW. 
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8W.  .. 

W 

E.8E.. 
S.SW  . 
N.NW. 
W.NW 

W 

SW.  .. 

8 

N.NW. 

W 

N 

NW.  .. 

W 

8 

S.SW. 

8 

W 

W.NW 
W 

8 

W 

NW... 
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NE.  .. 
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SW.  .. 
SW.  .. 
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E 

8W.  .. 

W 

SE.... 

S 

NW.  .. 
W.NW 

W 

SE.... 
NW... 
N.NW 
SE-... 

N 
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W 

8 

SW.  .. 

8 
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W.  NW 
W 

0 
8-1  W.. 

.797 
.890 

a5'l4.3  N.88W. 
aoj  2.31  N. 45 W. 
5.0  a  3  N.  58E. 
a  4   a  7  N.  45E 
0.  5    I.  0  8.  33  W. 
1.5   1.6  8.  45W. 
1.0  2.0  8.  45W. 
1.7   a  7  8.  60  W. 
11.5   4.  a  N.  86E. 

.645 

.7^2 

.883 

.738 

.920 
.  890 



.824 

.719 

a5 
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2.5 

5.  0!  8.  45  W. 
1.6  We»t-  .. 
a  3  8.  60  E  . 

.24 

.782 

.543 

9.5  10.0 

8.  7  W  . 
N.  19W. 
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8.  7  W. 
8.  47  E  . 
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S.  64  W. 
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.895 

.  898 
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2.7 
4.5 
1.5 
5.3 

14.0 
5.0 
4.0 
5.0 
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13.0 

4.3 
4.3 
2.2 
2.7 
1.3 

a? 

1.7 

.54 

.18 

.820 
.918 
.8-20 
.788 

.04 

.20 

.54 

...... 

.898 

8.7  N.  9E.. 
4.0  N.45  W. 
a  3  N.84W. 
a  7  S.  2  W  . 
4.  3  8.  30  W. 
9.  7i  Sonth  . . 

.36 
.16 

.794 

.(A5 

.  8o9 

.792 

1.000 

ao  a 7 

2.71  a  7 
6.0J  6.3 

8.  33  W. 
N.  67  W. 

Went.  .. 

.16 
.24 

.  811 

.702 

.795 

,771 

1.9 

8.  56  W. 

2.66 
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w 

8.SW  . 
8  - 

W 

8 

8.SE.. 

W 

SW.  .. 

8 
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SW.  .. 

W 

W 

W.SW. 

w 
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W 
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W 

N 

W 

8 

S.SE.. 

W 
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8 

E 
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w 

W 

w 

w 
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NE  .  .. 
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W 
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N 

N 
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8 

SW  ... 
w 
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3.5 
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7.7  10.5 

16  :)  i.*^  .'i 

8.0  8.7'  s.  e'w  - 

20.  5  17.  o;  S.  15  E. 
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a  0   2.  3  S   34  K 
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o.:i 
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4.3 
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1 
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W 
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w 
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8W.  .. 
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2.3   4.2 
6.5  a  7 
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5.5i  6.3 
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.14 

.52 

.06 

6.0 
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5.3 
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ao 
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ao 
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ao 
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Redwitians  of  the  monthly  meteorological  register  of  the  survey  of 


TEMriKATUIUE- 

-FAHRKKHEIT. 

1                               I 
TAPOB. 

Barometer  reduced  to  temperature 
of  32°  Fah.,  expre^iied  in  United 

1 

. 

States  inches  and  decimals. 

Wetbulb,or 

Dry  bulb,  or  tarn* 

Elastidtj.inU.^l 

Date. 

point  of 

peratnre  of  the 

inches  and  deci- 

evaporation. 

open  1 

sir. 

• 

E 

0 
J 

a 

i 

mals. 

^ 

• 

E 

• 

6 

• 

§ 

• 

a 

• 

e 

• 

B 

• 

S 

• 

S 

• 

S 

1 

• 

B 

• 

B 

1 
B      a 

d 

e. 

• 

d 

• 

a 

d 

ej 

• 

• 

• 

.9 

d 

o. 

d    s 

r» 

CI 

o> 

:8 

0 

o 

o 

o 

o 

o 

a 

» 

o 

r» 

ot 

a    a 

1866. 

o 

o 

1 

July    1 

29.604 

29.583 

29.548 

29.578 

64 

68 

64 

67 

81 

67 

71.7 

81 

55 

.556 

.510 

.556. Ml 

2 

29.574 

29.  498 

29.438 

29.503 

65 

70 

71 

67 

85 

76 

76.0 

88 

63 

.591 

5:ii 

.  691 . 6»4 

3 

29.358 

29.248 

29.170 

29.259 

64 

71 

64 

66 

84 

67 

72.3 

84 

65 

.569 

.583 

.556.5»S» 

4 

29.078 

29.142 

29.198 

29.139 

60 

68 

68 

63 

81 

73 

72.3 

82 

61 

.478 

.510 

.618.. ^35 

5 

29.265 

29.262 

29.312 

29.280 

70 

79 

76 

75 

92 

82 

8ao 

94 

67 

.666 

.814 

i.  816. 70 

6 

29.460 

29.339 

29.289 

29.363 

72 

80 

72 

77 

95 

77 

83.0 

96 

73 

.718 

.8ao 

.  718.  752 

7 

29.355 

29.289 

29.249 

29.298 

74 

78 

73 

77 

90 

76 

81.0 

91 

70 

.799.796 

.771.7^ 

8 

29.297 

29.352 

29.415 

29.355 

72 

72 

65 

77 

84 

73 

78.0 

84 

71 

.718.623 

.5io.fi;: 

9 

29.515 

29.499 

29.525 

29.513 

60 

70 

62 

64 

82 

65 

70.3 

83 

62 

.465 

.572 

.516.5i? 

10 

29.518 

29.552 

29.560 

29.543 

58 

70 

65 

67 

80 

68 

71.7 

83 

55 

.,'»63 

.598 

.  577 .  51.3 

11 

29.596 

29..')81 

29.531 

29.569 

54 

70 

68 

56 

87 

71 

71.3 

88 

52 

.391 

.504 

.644.513 

12 

29.525 

29.499 

29.459 

29.494 

65 

77 

76 

69 

93 

80 

80.7 

96 

61 

.564 

.711 

.843.701; 

13 

29.454 

29.383 

29.341 

29.393 

75 

85 

78 

79 

91 

82 

84.0 

]a2 

67 

.814 
'.744 

.121 

.904.6:3 

14 

29.359 

29.423 

29.387 

29.390 

72 

84 

77 

75 

99 

85 

86.3 

ia2 

73 

.961 

.819.^4I 

15 

29.444 

29.409 

29.409 

29.421 

74 

83 

78 

80 

99 

87 

88.7 

102.5 

69 

.758 

.910 

.836  fX 

16 

29.451 

29.4.58 

29.449 

29.453 

70 

83 

80 

76 

99 

85 

86.7 

ia3 

73 

.652 

.910 

.955.e:i* 

17 

29.457 

29. 3<>9 

29.367 

29.408 

74 

70 

74 

78 

79 

77 

7ao 

80 

79 

.785 

.612 

.799.7S» 

18 

29.272 

29.277 

29.403 

29.317 

71 

73 

65 

75 

80 

70 

75.0 

85 

69 

.704 

.717 

.  550 . tX 

19 

29.453 

29.448 

29.423 

29.441 

65 

68 

65 

68 

74 

70 

70.7 

76 

60 

.577 

.604 

.550.57: 

20 

29. 396 

29.411 

29.371 

29.393 

64 

67 

68 

67 

73 

71 

70.3 

75 

63 

Kid 

.581 

.644.5W 

21 

29.305 

29. 248 

29.235 

29.263 

71 

77 

70 

75 

86 

74 

78.3 

87 

68 

.704 

.ecjts 

.679.7i» 

22 

29.223 

29.195 

29.204 

29.207 

70 

79 

73 

73 

90 

79 

80.7 

92 

65 

.693 

.841 

.73*>  7V^ 

2:j 

29.381 

29.304 

29.320 

29.335 

66 

76 

73 

69 

87 

76 

77.3 

89 

67 

.599 

.74-- 

.771.7(» 

24 

29.  .355 

29.349 

29.375 

29.360 

62 

71 

73 

65 

86 

76 

75.7 

90 

64 

.516 

.55f. 

.771  -fiU 

25 

29.415 

29.411 

29.442 

29.423 

69 

82 

75 

72 

92 

79 

81.0 

95 

69 

u6(tf> 

.956 

.814.ri:- 

26 

29.465 

29.439 

29.434 

29.446 

62 

77 

76 

65 

90 

81 

78.7 

92 

62 

.516 

.752 

.  829 .  f^'^ 

27 

29.425 

29.382 

29.347 

29.385 

71 

75 

75 

75 

92 

78 

81.7 

92 

78 

.704 

.6:»- 

.  8in .  7.  ri 

28 

29.290 

29.204 

29.217 

29.237 

70 

80 

72 

,73 

93 

74 

80.0 

94.5 

72 

.69? 

.847 

.757.7"*. 

29 

29. 2:)5 

29.184 

29.204 

29.208 

67 

75 

75 

70 

85 

80 

78.3 

93 

72 

.622 

.733 

.800.7:^ 

30 

29.283 

29.277 

29.338 

29. 299 

67 

75 

69 

70 

89 

72 

77.0 

92 

64 

.622 

.678 

.  668 .  fC' 

31 

29.375 

29.328 

29.235 

29.313 

60 

75 

75 

72 

■  •  «  • 

67 

67 
70.9 

71 

88 

79 

7ao 

89 

55 

.425 
.690 

.644 

.e9-j 

.685 
.692 

.6W.av 

Meang.. 

29. 393 

29.367 

29.361 

29.374 

89.9 
88 

75.8 
71 

78.9 

.7I6.t'7f 

69 

Aug.  1 

29.125 

29.109 

29. 175 

29.136 

68 

76.7 

92 

.608.^-; 

2 

29.253 

29.325 

29.395 

29.324 

55 

72 

67 

60 

86 

70 

72.0 

86 

59 

.3R7 

.  596 

.622.52?! 

3 

29.  4.38 

29.  423 

29.325 

29.395 

58 

72 

70 

60 

89 

74 

74.3 

89 

53 

.456l5."^5!.679.>wr 

4 

29.326 

29. 395 

29.471 

29.  397 

61 

70 

62 

61 

82 

65 

7a  3 

83 

62 

.  497 .  57v' 
.4391596 

.  516  .";> 

5 

29.539 

29.503 

29.505 

29.516 

57 

72 

63 

59 

S6 

67 

7a  7 

87 

59 

.522.5:- 

6 

29.543 

29.  431 

29.428 

29.467 

64 

62 

63 

67 

65 

65 

65.7 

72 

65 

.556.516 

.549.54^ 

7 

29.423 

29.  405 

29. 375 

29.  401 

57 

69 

63 

60 

82 

67 

69.7 

89 

57 

.  426.  534 

.522. 11M 

8 

29.346 

29.  088 

28.975 

29. 1.36 

61 

65 

71 

64 

73 

74 

7a  3 

75 

60 

.497 

.510 

.71 8.. '»■-.. 

9 

29. 299 

29.341 

29.248 

29.296 

53 

69 

62 

58 

79.5 

64 

67.2 

84 

55 

.336 

.  .vn 

539. 4rr, 

10 

29.431 

29.425 

29.441 

29.4.32 

58 

70 

61 

60 

83 

64 

69.0 

86 

51  , 

.456 

55P 

.497.:*4 

11 

29.503 

29.503 

29.491 

29.499 

65 

65 

67 

69 

74 

70 

71.0 

74 

59 

.564 

.497 

.622.501 

12 

29.383 

29.278 

29.208 

29.290 

68 

74 

71 

71 

82 

74 

75.7 

83 

63 

.644 

.731 

.718.t6«- 

13 

29. 213 

29.194 

29.202 

29.203 

72 

74 

71 

75 

87 

74 

78.7 

89. 5 

66 

.744 

.664 

.718. 7.«^ 

14 

29.318 

29.312 

29.245 

£9.292 

64 

77 

69 

70 

89 

72 

77.0 

91 

64 

.516 

.765 

.668.C.i 

15 

29.  454 

29.563 

29.624 

29.547 

62 

64 

60 

65 

71 

65 

67.0 

70 

50 

.516 

.503 

451 . 4^ 

16 

29.700 

29.626 

29.606 

29.  644 

56 

68 

60 

60 

79 

62 

67.0 

80 

40  1 

.396 

.537 

.  491 .  47: 

17 

29.  612 

29.538 

29.491 

29.547 

47 

63 

62 

50 

81 

65 

65.3 

83 

39 

.283) 

.349 

.516.3^; 

18 

2i).  454 

29.  348 

29.280 

29.361 

58 

71 

72 

61 

87 

75 

74.3 

89 

46 

.443.543! 

.  744 .  577 

19 

29.246 

29. 225 

29.291 

29.254 

&5 

66 

63 

68 

80 

66 

71.3 

83 

59 

.577 

.452 

.  536 . 5.V; 

20 

29.347 

29. 288 

29.268 

29.301 

47 

67 

71 

48 

78 

74 

66.7 

80 

43 

.310 

.514 

.718.514 

21 

29.267 

29. 196 

29.191 

29.218 

55 

63 

65 

57.5 

74 

67 

66.2 

79 

49 

.400 

.429 

501 .  47:: 

22 

29.  282 

29.  171 

29.281 

29. 245 

52.5 

62 

59 

57 

72 

62 

63.7 

74 

50 

.336 

.422 

460.  4«» 

23 

29.245 

29.254 

29.  3(18 

29.269 

50 

56 

55 

52 

67 

57 

5a7 

68 

38 

.334 

.309 

iifi.'M- 

24 

29.360 

29.346 

29.382 

29.363 

48 

59 

55 

52.5 

70 

57 

59.8 

73 

44 

.976 

.354 

407 .  .34^ 

25 

29.  480 

29.439 

29.406 

29.442 

41 

60 

58 

45 

71 

60 

5a7 

73 

38 

.2K, 

.371 

456.34* 

26 

29.  .372 

29.  276 

•29.  283 

29.310 

56 

62 

62 

61 

83 

65 

69.7 

85 

43 

.396 

.275. 

516.  a« 

27 

29.212 

2 ».  270 

29.268 

29.247 

58 

69 

71 

60 

86 

74 

73.0 

87 

49 

.456 

.480. 

7ie..v. 

28 

29.272 

29.250 

29.278 

29. 267 

48 

69 

70 

50 

87 

74 

7a  3 

89 

46 

.309 

.  467  .  679  .  4-. 
..•»r2L522.:--> 

29 

29.  xm 

29.311 

29.  .301 

29.317 

60 

70 

63 

62 

82 

67 

7a  3 

84 

58 

.491 

30 

29.284 

29.241 

29.251 

29.259 

51 

66 

66 

63 

71 

69 

67.7 

76 

56 

.216|.572!  399.4*. 

31 

29.2o6 

29.193 

29.177 

29.209 

62 

•  •  •  • 

70 

69 

67 
60.8 

80 
80.1 

71 
67.8 

72.7 

81 

60 

.489 

.598. 

6e»2.:A*^ 

Means.. 

29.365 

29.331 

29.328 

20.341 

69.5 

.438 

.519. 

5B0.512 

1 

REPORT   OF   THE   8E0RBTART   OF   WAR. 


639 


the  northern  and  northwestern  lakes  at  Monroe  City,  Michigan. 


VAPOR. 

• 

WIND. 

Amount  of 
cloudiness. 
(0  =  dear 

Amount  of  evaporation  in 
U.  8.  hacbef  and  deci- 
mals. 

melted 
inches 

Humidity. 
Saturation  =  1,000. 

Direction. 
From  whence. 

Velocity,  in 
miles,  per 
hoar. 

>  2 
■*»  o. 

a    - 

5t 
gl 
&^ 

1.3 
12.3 
9.3 
8.7 
6.0 
12.3 
7.0 
5.7 
1.6 
6.3 
3.7 
2.0 
5.3 
5.7 
9.0 
9.7 
5.0 
5.7 
9.3 
6.3 
2.0 
2.3 
1.3 
2.7 
8.0 
2,7 
2.0 
4.0 
1.6 
4.7 
3.7 

1.9 

11.3 

13.0 

11.0 
2.7 
4.7 
2.3 
2.3 
7.0 

13.0 
4.7 
1.7 
5.7 

13.0 
9.0 

19.0 
2.0 
2.7 
2.7 
2.3 
5.0 

13.3 
9.7 

12.7 
9.0 
2.3 

20.3 
2.7 
3.0 
1.0 
R3 
9.3 

1.2 

1 

•E 

1 

Bky.) 
(10=  sky  en- 
tirely over- 
cast. 

a.  » 

• 

a 

1      e* 
6 

ft 

1      CI 

1 

• 

a 

• 

• 

i 

• 

a 

• 

a 

o. 

CJ 

• 

a 
d 

a 

t* 

3 
4 

12 
2 
4 
2 

12 
4 
2 
4 
4 
2 

12 

12 
2 
2 
2 
2 
4 
4 
2 
2 
2 
2 
2 
4 
2 
2 
2 
0 
2 

• 

a 

2 
25 
25 
12 
12 
25 
4 

12 
2 
12 
12 
2 
2 
4 

25 

25 

12 

12 

25 

12 

2 

2 

2 

2 

12 

2 

2 

12 

2 

12 

4 

• 

a 

• 

a 
o> 

2 
12 
2 
12 
2 
25 
12 
2 
2 
4 
4 
2 
2 
2 
2 
2 
2 
4 
2 
4 
2 
4 
2 
4 

12 
2 
2 
4 
2 
2 
12 

• 

a 

t- 

8 
5 
1 
I 
1 
2 
5 
5 
10 
0 
0 
0 

1 

4 

0 

1 

0 

9 

7 
10 
10 
10 

5 

5 

4 

0 

7 

5 

0 

0 

0 

3.7 

8 

1 

3 

4 

0 

3 
10 
10 
10 

2 
10 
10 

3 

9 
10 

0 

0 

3 

5 

2 

2 

5 

1 

2 

0 

3 

2 

0 
10 
10 

5 

4.6 

• 

a 

• 
Ol 

10 
6 
9 
4 
3 
5 
7 

4 

o 

2 

0 

0 

5 

4 

2 

4 
10 

8 

5 
10 

5 

5 

1 

5 

1 

5 

6 

8 

0 
3 
5 

4.6 

5 

5 

5 

2 

4 

5 
10 
10 

6 

5 

7 

7 

5 

4 

9 

0 

0 

5 

6 

6 

5 

7 

5 

9 

9 

4 

6 

1 

1 

9 

4 

5.3 

• 

a 

• 

o> 

9 

2 

8 

1 

0 

1 
10 

5 

2 

1 

1 

0 

4 

0 

0 

3 

5 
10 

5 

9 
10 

1 

0 

0 

0 

9 

5 

1 
10 

0 

5 

3.8 

0 

1 
10 

1 

1 

3 
10 
10 

0 

1 
10 

5 

1 

0 

5 

0 

2 

3 

0 

5 

6 

4 

3 

7 

0 

0 

2 

7 

9 

7 

0 

3.6 

189 
< 

.641 

.463 
.442 
.501 
.483 
.543 
.498 
.565 
.535 
.524 
.565 
.393 
.459 
,771 
.516 
.489 
.489 
.618 
.701 
.720 
.716 
.648 
.597 
.584 
.446 
.637 
.534 
.425 
.548 
.609 
.497 
.523 

.841. 

.771 

.841 

.761 

.747 

.774 

.860 

.629 

.836 

.843 

.850 

.824 

.828 

.681 

.652 

.794 

.862 

.751 

.751 

.850 

.810 

.738 

.8(iO 

.860 

.822 

.784 

.863 

.903 

.782 

.852 

.697 

.722 
.702 
.744 
.692 
.686 
.682 
.762 
.646 
.713 
.659 
.705 
.684 
.807 
.685 
.627 
.670 
.766 
.755 
.771 
.802 
.757 
.730 
.763 
.718 
.770 
.718 
.700 
.768 
.746 
.732 
.621 

E 

8W... 

B 

8W... 

8. 

8.  SB. . 

8 

E 

N 

N 

NW... 
SW  ... 
SW... 
W.... 

8 

8 

W..  .. 
SE.... 
NE  .  .. 
NE  ... 

8 

8E.... 
NE  .  .. 

8 

NW... 

E 

8 

NW... 

8 

Calm.. 
W..  .. 

8 

8 

8 

8W... 

8 

8E.... 
SE.-.. 
NE.... 

W 

NE.... 
8E.... 

8 

W.SW. 
8W... 
W.  ... 
8.SW. 
SW... 

E 

E 

NE  .  .. 

S 

SE.... 

E 

SE.... 
N.NE  . 

E 

S.SW  . 
NE  ... 
SE.... 
NW... 
8 

8W  ... 
8E.... 
SW.  . 
S.8W. 
SB,... 
SW... 

B 

NE.  .. 
NW... 

N 

E 

8 

SW  ... 
SW... 
SW... 

W 

W 

NE  .  .. 

N 

E 

SB.... 
8.8W. 

8 

SE.... 
NE  .  .. 
SB.... 
S.SW  . 
SB.... 
SW... 

N 

B 

o 

S.  10  E. 
8.    9  E. 
8.22  B. 
8.  34W. 
8.    5  B. 
S.    1  E. 
S.  45  £. 
N.55  E. 
N.45W. 
N.27  B. 
S.  59  E. 
8.  13W. 
S.47W. 
S.75W. 
8.83W. 
S.  24  W. 
S.  56W. 
N.85  E. 
N.80  B. 
N.54  E. 
8.  13  B. 
S.  14  E. 
S.  79  B. 
S.  38  E 
N.29  E. 
S.  81  B. 
8.  15  W. 
N.54  E. 
South  .  . 
N.39W. 
8.68  B. 

.893 
.891 

.05 

.831 
.768 

.63 

.774 

.862 
.774 
.780 

.22 
.32 

.550 

.872 

.769 

.822 

.856 

.741 

.727 

.819 

.812 
.843 
.841 
.812 
.W»4 
.846 

.22 
.32 
.10 
.11 
.24 

.636 

.852 

.836 

.812 

.854 

.848 
.848 

.06 

.642 

.810 

.551 

.797 

.719 

8.22  E. 

2.27 

35 

2 
25 

2 
12 

4 

4 
12 
12 
12 

t> 

*<* 

4 

25 

25 

25 

4 

4 

2 

4 

12 

25 

4 

25 
4 
2 
25 
4 
4 
2 
4 
12 

4 

2 
4 
4 
2 
2 
2 
12 
2 
2 

2 
2 

25 
2 
2 
2 
2 
2 

12 
2 
2 
4 
2 

12 
2 
4 
2 

12 

23 

.850 
.708 

.523 
.480 
.407 
.524 
.480 
.836 
.489 
.629 
.564 
.495 
.593 
.669 
.518 
.560 
.663 
.542 
.341 
.424 
.441 
.537 
.511 
.539 
.459 
.482 
.490 
.244 
.387 
.364 
.524 
.754 
.585 

.80C 
.848 
.810 
.836 
.790 
.890 
.790 
.856 
.888 
.833 
.848 
.856 
.856 
.b52 
.731 
.884 
.836 
.858 
.836 
.856 
.893 
.828 
.874 
.874 
.880 
.836 
.856 
.810 
.790 
.846 
.899 

.725 
.679 
.699 
.731 
.716 
.856 
.700 
.773 
.717 
.736 
.746 
.792 
.744 
.705 
.743 
.730 
.654 
.702 
.707 
.773 
.749 
.696 
.731 
.684 
.685 
.615 
.708 
.677 
.733 
.658 
.741 

SE   ... 
NW... 
8W-.. 

N 

NW... 
W.NW 

8 

8E.... 

N 

W 

8W... 
8E.... 
SW... 
NE  .  .. 

N 

NE  .  .. 

N 

E.NE.. 
NW... 
NW... 

N 

NW... 
N.NE- 

N 

W.SW. 

w 

8 

N 

E 

8 

8 

S.SW. 

w 

8  W  . .  - 
NW... 
W 

SW  ... 

SW... 
E 

N.NE* 
SW  ... 
SW  ... 
S.SE.. 
SW... 
SE.... 

N 

SE.... 
N.NE  . 

E 

W 

SW  . . . 
NE  ... 
NW... 
N.NE  . 

W 

SW... 
W.SW. 
SE.... 
NE.... 

s 

8 

SE.... 

NW... 
NW... 

sw ... 

NW... 

N 

SW... 

W 

8 

N 

NW... 

W 

8 

W 

SW  ... 
NE  .  .. 
SB.... 

N 

E 

N  W  . . . 

W 

NE  .  . . 
NE  .  .. 
NW... 

W 

NW... 
W.SW. 

E 

NB  .  . . 
W.SW. 
ISCi  .... 
NB  .  .. 

2 

35 

4 

2 

2 

2 

2 

4 

25 

2 

2 

12 

12 

12 

2 

4 

2 

4 

4 

25 

12 

25 

4 

25 

4 

2 

2 

4 

2 

8.  26W. 
N.47W. 
S.  45W. 
N.32W. 
N.76W. 
8.  61W. 
8.  45  W. 
8.  45  B. 
N.   7  E. 
8.  58W. 
8.  61W- 
8.34  B. 
8.  47W. 
8.67  B. 
N.18  B. 
8.  62  E. 
N.U  E. 
N.79  E. 
N.66W. 
8.67W. 
N.41  E. 
N.42W. 
N.  19  E. 
N.19W. 
8.  78W. 
8.  76  W. 
S.  37  B. 
N.36  E 
8.  12  E. 
8.  28  E. 
N.75  B. 

.14 

.880 

.833 

.878 

.50 

.841 

.822 

.833 

.698 
.880 

.02 
.03 

.796 
.850 
.858 

.04 
.35 

.704 

.836 
.765 

.13 

.786 

.825 

.843 
.925 

.08 

.844 
.722 

.04 

.861 

.696 

.684 

.765 

.880 

.856 

.884 

.12 

.375 

.740 

•»•••• 

.08 

.797 

.516 

.813 

.719 

N.46W. 

1.53 
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Redvctions  of  the  monthly  meteorological  register  of  the  survey  of 


TEXPERATURK— 

FAHRENHEIT. 

TAPOR. 

Barometerreduced  to  temperature 
of  32<'  Fahr.,  fxpreHiied  in  U.  8. 

- 

inches  and  decimals. 

Wet  bulb,  or 

Dry  bulb,  or 

•  tem- 

Elastidtr.hil.S. 

Date. 

point  of 

peratnre  of  the 

inchea  and  d^ci 

evaporation. 

open  ) 

air. 

• 

mala. 

B 

B 

' 

• 

S 

• 

S 

• 

• 

c 

a 

• 

B 

i 

« 

S 

B 

• 

E 

• 

9 

9 

B 

s 
E 

• 

B 

E 

^        1 

oi 

d 

o. 

4« 

« 

a 

o. 

m 

o. 

p. 

o 

ee 

s 

«B 

c 

&.  <    : 

r» 

Qt 

o> 

S 

t* 

a 

o 

o 

o 

o> 

*x 

o 

i 

t* 

CI 

o  I  S 

1866. 

o 

o 

o 

o 

o 

1 

Sept.      1 

29.137 

29.102 

29.120 

29.120 

70 

75 

76 

73 

89 

76 

79.3 

92 

64 

:e93 

.678 

.897.?:/. 

2 

29.132 

29.222 

29.313 

29.222 

73 

79 

67 

76 

85 

69 

76.7 

89 

66 

.771 

.909 

.635.7^2 

3 

29.388 

29. 373 

29.428 

29.396 

59 

70 

60 

65 

82 

63 

70.0 

82 

57 

.420 

.57-2 

.  471? .  4:0 

4 

29.374 

29.231 

29.241 

29.282 

53 

70 

69 

57 

78 

71 

68.7 

79 

52 

.  XH, 

.625 

.6>>2.5i; 

5 

29.368 

29.395 

29.443 

29.402 

59 

66 

59 

63 

79 

61 

67.7 

80 

57 

.44i 

.465 

.473.4^ 

6 

29.482 

29.431 

29.416 

29.443 

49 

68 

65 

53 

84 

67 

68.0 

84 

45 

.295 

.470 

.591.42 

7 

29.331 

29.213 

29.249 

29.264 

57 

59 

57 

62 

63 

61 

62.0 

68 

57 

.399 

.447 

.41-2.4N 

8 

29.354 

29.396 

29.494 

29.415 

54 

63 

58 

57 

64 

60 

60.3 

76 

50 

.378 

.562 

.456.4C 

9 

29.  610 

29.648 

29.601 

29.620 

55 

66 

57 

57 

76 

58 

63.7 

76 

44 

.407  505 

.4K.4i5 

10 

29.544 

29.426 

29.316 

29.429 

57 

68 

63 

60 

75 

<» 

66.7 

75 

44 

.426 

.591 

.549.:;^ 

11 

29.080 

29.012 

29.020 

29. 037 

66 

70 

62.5 

69 

75 

67 

70.3 

76 

63 

.599 

.666 

.50fi.j> 

12 

29.  035 

29.055 

29.198 

29.096 

60 

65 

57 

63 

77 

59 

66.3 

77 

56 

.4781.591 

.439.13 

13 

29.087 

29.334 

29.345 

29.339 

50 

62 

53 

.52.5 

67 

55 

58.2 

69 

49 

.328 

.489 

.376.2* 

14 

29.327 

29.408 

29.  541 

29.425 

45 

64 
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ike  n^tkem  and  northtoestem  lakes  at  Monroe  City,  Michigan. 
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REPORT   OF   THE   SECRETARY   OP  WAR. 


Reductions  of  the  monthly  meteorological  register  of  the  tmrtfey  of 


TEMPERATURI— rJlBRIHHirr. 
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EiMtfdtj.iBr.s^ 

Date. 

point  of 
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the  northern  and  northwestern  lakes  at  Monroe  City,  Michigan. 
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12 

18 

4 

8 

8 

18 

18 

25 

25 

4 

4 

ar 

•  •  •  • 

N.87W. 
8.  45  E  . 
S.  23  E  . 
Wo*t... 
N.45E. 
N.  14  W. 
8.  45  W. 
8.  45  W. 
S.  76  W. 
Went... 
8.  45  W. 
8.  45  W. 
West . . . 
N.35B. 
N.  45  E  . 
N.  43  E  . 
iVeet ... 
8.  45  W. 
N.  14  W. 
N.  45  E  . 
Bant  .  . . 
South  .. 
iV^ot ... 
We«t... 
Wert   .. 
S.23W. 
8.  42  W. 
Wert . . . 
N.58W. 
We«t . . . 
S.  32W. 

8 
0 

10 
0 
5 

10 
3 
9 
5 
5 
7 
5 

10 
4 

10 

10 
5 
3 

10 
7 
9 

10 

10 
7 
5 

10 
2 
4 

10 
1 
5 

6.4 

0 

0 

10 

0 

10 

10 

10 

9 

0 

10 

10 

0 

8 

7 

10 

10 

8 

5 

10 

8 

10 

10 

10 

10 

1 

10 
0 

1 

10 
8 

8 

6.3 

.655 

.  v9o 

.750 
.761 



.10 

.836 
.840 
.796 
•  864 
.699 
.797 

•••««• 

".'03 
.43 

.06 
.08 

.721 

.634 

.093 
.746 

.05 

.794 
.668 
.659 

.25 
.15 

.600 

.596 

.639 

.705 

.673 
.794 

.650 

.24 
.40 
.07 

.791 
.791 

.16 

.791 

.750 

.616 

.7GB 

.564 

.751 

.704 

, 

....••.. 

8.  71  W. 

1.96 

644 


BEPOBT  OF  THE  8ECBETART  OF  WAR. 


Reductiam  of  the  mdmtkJy  meteoralogieal  reguter  of  ike  mtrvey  of 


TSHPXRATUIIE— rAHRERHnT. 

TAPOK. 

Barometer  rednoed  to  temperature 
of  J29  Fahr. ,  expreiMed  In  United 

• 

States  inches  and  dedmali. 

Wetbnlb,or 

Dry  bnlb,  or 

tern* 

Eteddty.laU.S. 

Dttte. 

p<rfDtof 

perataro  of  the  { 

inches  8^  deci- 

evaporation. 

open  air. 

• 

mals. 

a 
p 
a 
•2 

i 

a 

• 

a 

• 

8 

i 

i 

a 

i 

• 

a 

a 

• 

a 

• 

a 

9 

• 

a 

i 

i  i 

rf 

d. 

A 

1 

« 

0. 

■ 
Ok 

d 

cL 

• 

0. 

£ 

a 

fl 

• 

d 

»•  i 

t^ 

et 

Ok 

s 

»• 

01 

0» 

t- 

e« 

A 

X 

s 

i 

•• 

01 

»  IS 

1806. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

JI1I7       1 

99.581 

89.578 

99.545 

99.568 

60 

68 

68 

69 

79 

79 

71.0 

89 

59 

.«i 

.587 

.63i.ssa 

'       9 

99.551 

29.507 

99.418 

99.499 

64 

75 

70 

67 

84 

75 

75w3 

86 

66 

.596.7461 

.666.fi» 

3 

29.385 

29.927 

99.183 

99.265 

69 

70 

65 

66 

82 

68 

79.0 

84 

65 

.SU9.579t.5n.SS(ij 

4 

29.018 

29.135 

99.149 

99.096 

66 

75 

63 

67 

80 

79 

73.0 

85 

65 

.696 

.600.45^.0; 

5 

99.945 

29.257 

99.974 

99.259 

66 

76 

76 

71 

89 

80 

8ao 

93 

68 

.644 

.6Q».da.7& 

6 

2P.364 

29.349 

89.897 

29.337 

74 

80 

72 

78 

91 

75 

81.3 

95 

75 

.  785).  874L  744.801 

7 

29.328 

29.314 

29.145 

99.262 

71 

75 

70 

74 

78 

n 

75.0 

88 

73 

.718u«S7.693^746 

8 

29.344 

29.285 

99.335 

29.391 

70 

76 

71 

79 

80 

74 

75.3 

84 

71 

.706. 843. 718!.  756 

9 

29.471 

29.485 

29.463 

29.473 

64 

67 

61 

67 

70 

64 

67.0 

76 

64 

.566. 622. 497.  SSe 

10 

29.534 

29.535 

29.475 

29.515 

57 

70 

66 

60 

75 

69 

68.0 

79 

57 

.4961 6661.  SS9.96I 

11 

29.516 

29.508 

29.503 

99.509 

61 

76 

68 

64 

81 

71 

72.0 

84 

64 

.497 

.829.644.fiS; 

18 

29.523 

29.470 

29.375 

99.456 

69 

77 

73 

65 

85 

76 

75.3 

88 

63 

.516 

.970[8».K& 

13 

29.415 

29.351 

99.409 

29.392 

66 

89 

78 

71 

91 

83 

81.7 

93 

72 

.644 

14 

29.354 

29.351 

99.329 

29.345 

74 

83 

79 

80 

93 

64 

85.7 

94 

74 

.756,.  9991. 922.^1 

15 

29.410 

29.409 

99.397 

29.405 

71 

83 

80 

76 

96 

86 

86.0 

96.5 

74 

.691 

u95lL  942.(81 

16 

29.484 

29.363 

99.424 

29.494 

79 

84 

81 

78 

96 

86 

86.7 

97 

75 

.704 

.{m.9B9.» 

17 

29.474 

29.493 

29.364 

99.444 

76 

85 

79 

83 

93 

78 

84.7 

93 

77 

.M)2i.  0941. 704,5X1 

16 

29.297 

29.181 

29.279 

29.950 

73 

79 

69 

78 

87 

73 

79.3 

86 

79 

.744.869L6».78] 

19 

29.3d8 

29.372 

29.465 

29.396 

66 

66 

65 

70 

74 

70 

71.3 

76 

66 

.Se6i.532'.Siu.5K 

ao 

29.371 

29.345 

29.293 

29.336 

63 

66 

67 

67 

72 

72 

70.3 

76 

65 

.S» 

.631u»S.» 

SI 

29.263 

29.212 

29.198 

99.324 

67 

70 

72 

71 

75 

75 

7a  7 

79 

67 

.606. 666:  744.  Cn 

22 

29.172 

29.177 

29.154 

99.168 

68 

77 

74 

71 

84 

79 

78.0 

85 

67 

.644.838 

L77*-7fr 

93 

29.2S28 

99.945 

29.263 

29.245 

69 

79 

70 

73 

79 

74 

75.3 

80 

72 

.655. 6551. 690.  fir 

94 

29.351 

29.320 

29.300 

29.384 

63 

74 

70 

67 

82 

74 

74.3 

82 

69 

.522,.  731 

.679.  CM 

95 

29.348 

29.357 

99.262 

29.329 

65 

78 

71 

68 

84 

77 

76.3 

84 

65 

.sn 

.6n 

.ew.m 

26 

29.388 

29.400 

29.  .355 

99.381 

62 

73 

71 

65 

83 

75 

74.3 

84 

63 

.516 

.67Tv7W.fiB 

27 

29.352 

29.339 

99.972 

99.321 

70 

78 

71 

75 

87 

77 

79.7 

88 

71 

.666 

.eadm.fr. 

96 

29. 16.% 
29.164 

29.232 

29.180 

29.192 

65 

78 

72 

67 

84 

78 

76.3 

86 

67 

.591 

.8Trs704-«l 

99 

29.147 

29.134 

29.148 

69 

78 

72 

74 

85 

77 

78.7 

86 

71 

.641 

..86a.  71?.  741 

30 

29.178 

29.207 

99.238 

29.906 

69 

71 

68 

73 

80 

74 

75.7 

80 

69 

.6551. 6371. 604.  &2 

31 

29.295 

29.338 

29.248 

29.292 

63 

70 

66 

67 

80 

72 

73.0 

81 

63 

.529 

.SB6!.55».»x 

1 

UfAAna.  . 

29.353 

29.338 

29.313 

29.335 

7a  5 

&1.2 

7&2 

76l3 

.614 

.718 

.697:.fi7C 

65 

89 

Angnit  1 

99.635 

99.099 

29.117 

991961 

74 

70 

79 

75 

75 

73.0 

68 

.431 

.891 

1    1 

9 

99.175 

29.961 

99.965 

99.934 

64 

64 

66 

09 

70 

70 

69.7 

76 

65 

.999'  5161  S§6).5H 

3 

99.371 

89.340 

99.983 

29.311 

60 

70 

68 

64 

80 

72 

79.0 

81 

64 

.4651 966!.  631.3fi 

4 

29. 181 

29.315 

99.391 

99.996 

60 

65 

62 

64 

71 

66 

67.0 

75 

63 

.465.937 

].9(K.J»< 

5 

29.433 

29.445 

99.395 

29.494 

69 

70 

66 

67 

78 

70 

71.7 

77 

65 

.489.695 

.586.  SS 

6 

29.473 

29.473 

99.438 

99.461 

69 

70 

65 

66 

78, 

69 

71.0 

78 

69 

.509,.6H 

.564.564 

7 

29.443 

29.405 

99.371 

99.406 

68 

68 

63 

66 

76 

68 

70.0 

77 

61 

.9oe,.9n 

.9».» 

8 

29.3U3 

29.137 

98.939 

99.194 

68 

66 

71 

66 

71 

74 

70.3 

74 

64 

.509 -sn 

.718.5fl 

9 

29.171 

29.291 

99.983 

99.948 

68 

65 

69 

64 

71 

67 

67.3 

75 

69 

.989.981 

.4».51? 

10 

29. 353 

29.435 

99.485 

99.494 

68 

68 

64 

66 

74 

68 

69.3 

73 

63 

.909.6M 

.543.»- 

11 

29.466 

29.505 

99.471 

29.481 

61 

65 

66 

63 

71 

70 

68.0 

79 

60 

.510 

.937 

■  Sfw.JM 

12 

29.416 

29.283 

29.258 

99.319 

65 

70 

71 

66 

74 

75 

71.7 

75 

65 

.604 

.679 

.704.ee 

13 

29.135 

89.134 

29.117 

20.129 

69 

75 

79 

79 

79 

76 

75.7 

79 

65 

.666 

.814 

.731.7> 

14 

29.215 

99.228 

29.213 

99.919 

66 

68 

67 

69 

73 

70 

70.7 

75 

68 

.909 

.6UL6a.fiU 

15 

99.366 

29.433 

29.506 

29.436 

65 

65 

60 

69 

70 

63 

67.3 

79 

63 

.664!.  9901. 4;8.S31 

16 

29.556 

99.593 

29.561 

99.577 

57 

61 

56 

60 

67 

59 

68.0 

67 

57 

.496 

.457L4r9.4n 

17 

29.459 

99.506 

29.466 

99.477 

53 

63 

60 

56 

70 

63 

63.0 

78 

47 

.363 

.48t47«-44l 

18 

29.481 

29.348 

99.960 

99.340 

59 

70 

67 

69 

76 

70 

69.3 

77 

53 

.460 

.6981622.57^ 

19 

29.145 

29.191 

29.183 

99.150 

64 

64 

62 

67 

69 

65 

67.0 

78 

65 

.596 

.90 

.516.SM 

90 

99.263 

99.851 

29.22J 

29.946 

60 

60 

61 

64 

70 

64 

66LO 

71 

69 

.469 

.869 

.497.44!» 

91 

29.211 

99.191 

99.190 

29.174 

58 

65 

69 

6L 

71 

64 

6Si3 

72 

SO 

.448 

.S» 

.S2».»)S 

99 

29.298 

99.931 

99.916 

99.946 

59 

63 

56 

61 

67 

59 

62.3 

68 

90 

.481 

.9881.  «»-^ 

93 

99.244 

99.155 

1^.212 

99.904 

59 

60 

54 

55 

66 

SO 

6ao 

66 

93 

.349 

94 

99.950 

99.272 

29.294 

99.278 

49 

58 

58 

51 

56 

55 

54.0 

60 

90 

.381 

.899 

.349i.3& 

.4971456 

25 

99.357 

99.346 

29.993 

89.338 

50 

60 

54 

59 

65 

57 

58.0 

65 

SO 

.884 

.491 

96 

99. 9M 

29.246 

99.941 

29.260 

56 

«9 

61 

56 

70 

64 

64.0 

70 

S9 

97 

99.969 

29.245 

99.936 

29.250 

88 

71 

63 

55 

75 

66 

(&3 

75 

63 

.S3tiS» 

98 

99.994 

99.931 

99.906 

29.291 

87 

66 

61 

60 

70 

64 

64.7 

79 

96 

[amnsn.sa 

99 

99.976 

99.393 

99.271 

99.313 

54 

64 

59 

61 

67 

69 

63.3 

69 

63 

L  992460!.  4« 

30 

29.972 

99.938 

99.188 

99.933 

53 

69 

64 

55 

65 

67 

69.3 

67 

93 

;^.8iii 

.5W.4« 

31 

99.998 

99.177 

99.168 

29.214 

69 

71 

68 

65 

77 
71.3 

79 

71.3 

78 

63 

^516 

.898 

,631. 60^ 

Meani. ... 

99.398 

99.301 

29.278 

99.300 

63.0 

66.5 

66.9 

.470 

.961 

.936.90 
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the  morthem  and  northwutem  lake*  at  Cleveland^  Ohio, 


TAFOB. 

WIMD. 

Amount  of 
eloudlnew. 
(0= clear 

f 

9% 

< 

'  m«lted 
inches 

Hamldlty. 
8«taralion  =  1,000. 

Direction. 
From  wheuoa. 

VolocHj,  Id 
mil«i,per 
bow. 

II 

A  a 

1 

•ky.) 

(10=tk7en« 

tirely  oTor- 

eaat. 

o» 
^5| 

a 

• 

a 

d 

8 

A. 

Ok 

• 

1 

a 

ft 
B 

d 

• 

B 

• 

• 

fl 

rf 

!• 

9 
3 
4 

13 
4 
4 
8 
4 
4 
3 
9 
8 
3 
9 
3 
2 
4 

13 
4 
3 
8 
3 
4 
8 
0 
3 
8 
0 
8 
3 
0 

a 

9k 

at 

2 

12 

12 

2 

4 

12 

13 

4 

4 

4 

4 

12 

12 

12 

12 

4 

12 

12 

12 

4 

2 

4 

4 

4 

2 

4 

4 

4 

2 

4 

2 

B 

■ 

• 

S 

m 

r» 

2 

7 
3 
3 
6 
2 
6 

10 
5 
0 
5 
0 
0 
5 
0 
0 
6 
7 
6 

10 
5 
0 

10 
0 
7 
0 
0 
0 
5 
4 
0 

i 

• 
0« 

a 

at 

111 

•< 

.548 
.640 
.5!M 
.782 
.503 
.601 
.863 
.694 
.846 
.766 
.784 
.661 
.667 
.641 
.561 
.580 
.707 
.666 
.SM 
.804 
.766 
.714 
.807 
.609 
.753 
.600 
.693 
.753 
.716 
.083 
.985 

.604 
.766 
.643 
.963 
.634 
.856 
.854 
.656 
.633 
.646 
.650 
.660 
.789 
.793 
.796 
.797 
.734 
.607 
.751 
.756 
.696 
.779 
.697 
.610 
.731 
.613 
.731 
.734 
.774 
.780 
.718 

.743 
.750 
.716 
.770 
.755 
.759 
.856 
.860 
.641 
.813 
.638 
.798 
.769 
.725 
.697 
.707 
.717 
.757 
.796 
.784 
.609 
.781 
.770 
.796 
.776 
.749 
.717 
.793 
.758 
.717 
.696 

8 

SB .... 
S 

D  W  ... 

8.8  W. 
88W 
8 

NE.  .. 
SB .... 
SB .... 
SW... 
sw. .. 
S.SW. 

8 

8 

SW... 
SW.  .. 
E.NE. 
SB .... 

W 

B 

NB. ... 

8 

Calm.. 

8 

W.8W 
Calm . . 
^W... 
N    .... 
Calm.. 

i'l  •  ■  •  •  ■ 

S.SW. 

8 

w 

w.sw. 

SW... 

8 

W.8W. 

NB... . 
NE. ... 
NB.... 
NW  ■  • . 

M T«   ... 

W 

w 

w 

81  »▼  ... 

w 

NB.... 
NB .... 

N 

W.NW 

£V  .    .... 
M  .   .... 

N-  .... 
N .  .... 
N.  .... 
NB.... 
N 

£1  •    .... 

NW. .. 

Ottlm.. 

I!.BlSi  . . 

s 

be  .... 
8E .... 

8 

8 

8 

SB .... 
Calm.. 
Calm.. 
SE .... 

8 

8 

8  ..... 
Stf .... 
SE .... 
NE .... 
B.NB. 

8 

W 

Calm  .. 

8 

8 

NE.... 

8 

S 

Calm.. 
Calm.. 

C%  •    ■  •  •  • 

8B  .••• 

0 
9 

18 
2 
2 
4 
2 
2 
2 
0 
0 
2 
2 
2 
2 
2 
2 

25 
2 
2 
2 
0 
2 
2 

12 
4 
2 
0 
0 

25 
4 

0 
5.0 
9.3 
4.3 
2.7 
6.3 

0 

Calm. .. 
88  W.. 
South  .. 
8.44  W. 
8.  86W. 

a.  3S  w. 

10 
8 

10 
3 
3 
5 

10 
6 
6 
3 
0 
0 
3 
8 
0 
4 
7 
9 

10 

10 
6 
3 
0 
0 
3 
7 
3 
5 
3 
3 
0 

10 
4 
3 
0 
0 
0 
6 

10 
0 
0 
0 
0 
0 
0 
0 
2 
3 

10 

10 
6 
0 
0 
0 
0 
0 

10 
0 
3 
3 
0 
6 

• 

.841 

.786 

.946 
.850 

.819 

.51 
.08 

.856 
.900 
.841 

&3,  South  .. 
aOiS.  46  W. 
a  0^  N.  62  K  ■ 

.....    - 

.22 
1.46 

.838 

1. 7  N.  74  E  . 
1. 7  N.  74  B  . 

.833 

.8:i6 

3.3  N.56W. 

3.7  N.e3W. 
4.5  8.73  W. 
4.3  S.78W. 

1.  J   B.  •RJ  »T , 

5. 3  8. 37  W 
a  3;  N.  16  W. 

&0  N.  53E. 
1.3  8.61  E.. 
1.7;N.67E. 
0.7  N.47W. 
1. 7  N.  31  E 

.890 

741 

771 

.734 

.711 

...... 

.776 
.799 
.790 
.808 
.650 
.807 

.01 
.06 
.23 
.03 
1.04 

790 

.843 

4.7 

N.  39  E. 

.836 

a  7,  Sonth  . . 
a7  N.59W. 
1. 3  N.  45  E 
1. 3  N.  21  W. 
10.3  North  .. 
a  7,  S.  45  E 

• 

.766 

.803 

• 

.764 

.807 
790 

.06 

817 

.690 

.785 

.704 

&  3  H.  in  w. 

a7 

4.5 

5 
8 
6 
4 
3 
5 

10 

10 
3 
5 

10 
8 
4 

10 

3.7 

a66 

4 

85 

9 

85 

35 

4 

2 

3 

35 

4 

4 

4 

8 

4 

18 

4 

4 

4 

8 

4 

12 

35 

2 

12 

12 

4 

4 

2 

2 

4 

2 

9a3 

84.3 

4.7 

.434 
.747 
.780 

.958 

.704 
.965 
.706 
.693 
.653 
.644 
.754 
.706 
.790 
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Reductuma  of  the  numtkly  mefear&logieal  register  rf  the  mrvey  of 


TKHPEBATURK— PAinUCIfHKIT. 
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tke  northern  and  northioeatem  lakes  at  Clevelandf  Ohio. 
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the  northern  and  northtoeiiem  lakes  at  Buffalo^  New  York, 
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ReducHans  of  the  monthly  meteorological  register  of  the  narvey  of 
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ike  northern  and  northwutem  Jakes  at  Buffalo,  New  York. 
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13 
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29.087 

38.939 

38.873 

28.966 

43 

47 

45 

45 

58 

47 

4ao 

53 

42 

.851. 857.873.  aw 

SO 

28.885 

3a  950 

39.095 

28.977 

40 

39 

37 

42 

44 

38 

41.3 

49 

41 

.981. 173. 907.  S0& 

21 

29.208 

39.275 

39.353 

29.945 

31 

34 

28 

33 

38 

31 

37.3 

39 

35 

.151. 144. 119. 11» 

22 

29.141 

39.036 

89.113 

29.097 

27 

29 

30 

88 

30 

31 

29.7 

37 

S6 

.136.149. 155.  I4T 

23 

29.334 

89.343 

39.377 

29.351 

96 

30 

24 

27 

31 

26 

2ao 

33 

25 

.129|.  1551.106.  l» 

24 

29.400 

39.375 

89.373 

29.389 

23 

32 

29 

25 

34 

31 

3ao 

35 

23 

.100'.155.ir.l3i; 

25 

29.655 

39.579 

39.544 

29.593 

2S 

27 

25 

23 

29 

27 

2a3 

33 

33 

.1071. 194. 113.  IH 

26 

39.508 

39.447 

39.438 

29.462 

30 

36 

36 

33 

41 

39 

37,7 

45 

97 

.133.147.173.151' 

27 

39.480 

29.373 

39.  .108 

89.385 

34 

48 

39 

36 

M 

43 

44.3 

.M 

34 

.107.356*.  186. 3M 

28 

21».313 

29.063 

29.079 

39.118 

52 

55 

51 

54 

58 

58 

54.7 

58 

48 

.363. 393. 361. 3» 

29 

39.049 

39.035 

29.040 

89.041 

47 

45 

43 

48 

46 

44 

4a  0 

56 

43 

.310. 2861 964. 267 

30 

39.060 

89.098 

29.226 

89.135 

33 

34 

32 

36 
37.8 

37 
44.4 

34 

39.8 

35.7 

46 

•  •  •  « 

33 

.149 

.186 

.136 

1.157 

I 

.155.15« 

Meam. . . . 

89.377 

39.333 

29.332 

89.347 

■  •  •  • 

•  •  •  « 

•  •  •  • 

4a7 

1.314 

.U5J» 

Deo.      1 

39.501 

29.506 

89.489 

29.499 

27 

29 

26 

28 

30 

89 

29.0 

35 

98 

.149 

.105.139 

2 

29.539 

89.540 

89.545 

29.541 

26 

32 

31 

29 

36 

34 

33.0 

37 

27 

.106. 1891. 139,  IS 

3 

29.946 

89.358 

39.205 

29.503 

28 

39 

35 

30 

48 

48 

4ao 

49 

98 

.130. 121. 113.  m 

4 

29.027 

29.960 

89.160 

29.049 

40 

43 

42 

41 

44 

44 

4a  0 

45 

40 

.935. 9641341. 247 

5 

29.515 

89.589 

39.608 

29.571 

36 

42 

36 

38 

44 

37 

39.7 

46 

37 

.  186.8411 199-2» 

6 

29.572 

29.412 

89.353 

29.445 

37 

40 

41 

39 

43 

43 

41.7 

44 

33 

.194'.  8081331,211 

7 

29.432 

29.374 

39.357 

89.354 

42 

44 

39 

43 

46 

41 

43.3 

48 

42   .954<.9eSi.2I?.«S 

8 

29.204 

2a783 

88.885 

88.957 

50 

48 

39 

^ 

51 

42 

49.0 

57 

36   .  308.296!.  t^-Sfi" 

9 

29.154 

29.141 

39.034 

89.110 

24 

27 

22 

33 

23 

27.3 

43 

83 

.095. 090. 107.  fl* 

10 

29.115 

29.230 

29.855 

89.300 

13 

16 

13 

15 

17 

15 

1&7 

31 

11 

.056.07B.05fii.CO 

■      11 

29.331 

29.273 

89.375 

39.893 

16 

18 

17 

17 

90 

19 

ia7 

22 

11 

.O78;.07«.07ll.(I» 

12 

29.411 

29.431 

89.443 

89.488 

15 

16 

14 

17 

17 

16 

ia7 

29 

10 

.OC3'.0W.O».067 

33 

29.433 

29.485 

89.441 

89.453 

15 

18 

16 

16 

19 

17 

17.3 

29 

13 

.a74'.087[079:.f* 

14 

89.699 

29.742 

39.793 

89.744 

9 

8 

8 

10 

9 

9 

09.3 

28 

8 

.054 

.06IL05I|.(» 

15 

29.924 

29.751 

29.644 

89.773 

11 

12 

11 

12 

13 

12 

12.3 

27 

13 

.061 

.0631 061. « 

16 

29.225 

29.007 

29.005 

29.079 

18 

21 

18 

19 

29 

19 

20.0 

28 

3  1.087 

.1011087 

ion 

17 

29.087 

29.172 

29.351 

29.2J3 

21 

22 

26 

28 

24 

28 

24.7 

33 

18  .101.0961.1171 

.w 

18 

29.587 

29.526 

29.495 

29.536 

24 

29 

21 

86 

30 

23 

86.3 

35 

93 

.106.149.090 

.115 

19 

29.405 

29.385 

89.481 

29.404 

33 

31 

26 

34 

34 

28 

33.0 

.15 

31 

.155.1^217^ 

.137 

20 

29.888 

29.955 

39.982 

29.943 

2 

7 

-  3 

3 

8 

-9 

03.0 

34 

-8 

.006^ 

.048^.08607 

2t 

39.891 

39.698 

39.573 

29.721 

-6 

15 

13 

-5 

18 

16 

09.7 

21 

-9 

.091 

.060. 014. a» 

23 

39.481 

29.360 

39.183 

29.341 

25 

31 

34 

98 

36 

37 

317 

38 

9 

.100 

.nS.  157.194 

23 

88.943 

28.710 

88.493 

2a  715 

39 

42 

49 

41 

44 

43 

42.7 

46 

31 

.919 

.94IL9S4.83S 

24 

38.853 

28.888 

28.941 

28.894 

34 

38 

30 

35 

33 

39 

33.3 

45 

30 

.183 

.16M.144.1«^ 

25 

29.097 

89.139 

29.244 

29.160 

25 

23 

21 

96 

25 

93 

84.7 

33 

99 

.193 

.  100 

.090.10* 

26 

89.343 

89.163 

89.021 

89.176 

19 

88 

87 

90 

31 

28 

36.3 

33 

18 

.on 

.119 

.136f.1l< 

27 

38.995 

38.987 

29.107 

29.030 

18 

84 

17 

19 

26 

18 

21.0. 

32 

18 

.087 

.106 

•?ss 

28 

39.136 

39.162 

29.207 

89.168 

10 

18 

17 

11 

20 

18 

ia3 

38 

11 

.087 

.076 

.(wLwj 

29 

39.436 

39.417 

29.433 

29.429     14  1 

19 

14 

15 

22 

16 

17.7 

31 

14 

.071 

.0Q9!.(H& 

30 

39.551 

89.588 

29.574 

29.571 

12 

16 

11 

13 

18 

19 

14.3 

30 

19 

.063 

•«•} 

.ow 

31 

39.508 

89.439 

29.460 

29.467 

8 

26 

19 

9 
23.6 

29 
2a7 

21 

19.7 

30 

7 

.051 

!lOfi 

080 

m 

Meani 

89.375 

89.341 

29.318 

89.345 

35.3 

25.9 

.Tw 

."m 

*iia 

15 

- 

' 
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the  northern  and  narthv>esfem  lakes  at  Buffalo,  New  York. 


VAPOR. 

WIND. 

Amount    of 

clondineM. 

(0=  clear 

•ky.) 

(10=:ekyeo* 

tlrely  oyer- 

cait 

< 

II 

a-s 

Humidity. 
Saturation  =  1 ,0001 

Direction. 
*  From  wbanee. 

Velocity,  in 
mileH,  per 
hour. 

Is 

fil 

&^ 

883 
5.3 
2.0 
2.7 
8.0 
1.3 
8.3 
3.3 
6.0 
1.3 

13.3 
8.7 
8.7 
4.3 
1.3 
9.3 
2.7 
9.3 
2.7 
9.3 
2.7 

a7 

3.:i 
5.7 
1.0 
3.0 
2.7 
6.3 

a7 

9.0 

ao 

9.3 
5.3 
4.7 
9.0 
0.7 
1.0 
1.7 
24.0 
15.3 
8.7 
9.7 
2.0 
2.7 
2.0 
2.7 
4.0 
3.7 
5.7 
8.0 
2.0 
2.0 
2.7 
2.7 
9.3 
4.0 
4.0 
9.3 
12.0 
3.7 
2.0 
1.0 

3.4 

1 

ood 

ill 

< 

■ 

S 

• 

et 

• 

8 

d 

0» 

■ 

s 

• 

a 

• 

a 

Ok 

a 

r» 

12 
2 
2 
2 
2 
2 
2 
2 
2 
2 

12 
2 
2 
4 
2 
4 
2 

12 
2 

12 
2 
4 
2 
4 
2 
4 
2 
4 
2 
4 

• 

a 

35 

18 
2 
4 
2 
4 
4 
4 

12 
2 

25 
4 
8 
4 
2 

12 
4 

18 
8 
4 
4 
4 
4 
4 
2 
4 
2 

12 
2 

12 

a 

« 
a* 

45 
2 
2 
8 
8 
3 
8 
4 
4 
4 

12 
2 
4 
4 
2 

12 
2 
4 
4 

12 
2 
4 
4 

18 
8 
8 
4 
4 
2 

12 

a 

a 

■ 

Ok 

• 

a 

.719 

.543 
.744 
.645 
.719 
.705 
.684 
.674 
.681 
.794 
.544 
.704 
.607 
.704 
.544 
.926 
.847 
.738 
.762 
.660 
.597 
.628 
.890 
.893 
.792 
.775 
.567 
.613 
.816 
.921 
.712 

.439 
.577 
.792 
.694 
.896 
.898 
.836 
.794 
.790 
.756 
.664 
.636 
.816 
.554 
.925 
.905 
.636 
.820 
.817 
.90S 
.685 
.893 
.754 
.788 
.761 
.726 
.669 
.930 
.918 
.792 

.567 
.745 
.777 
.769 
.829 
.615 
.699 
.653 
.835 

.rjo 

.727 
.715 
.773 
.490 
.932 
.685 
.759 
.777 
.782 
.777 
.704 
.889 
.842 
.775 
.800 
.665 
.685 
.871 
.921 
.736 

8 

NW... 
NW... 
NW... 

NB^,.. 
SB... 
8W.  .. 
8W  ... 
W.8W. 
W.SW. 

8  »T   . . . 

N W  . .. 
NE.... 

8E 

NE.... 

W 

w  ... 
8  W^  ... 
SE.... 
w  .... 
W,byN 
NE.... 
NW... 
N W  . .. 
NE  ... 
8.  SW. 

8 

S.byW 

8W  ... 

8 

NW... 

NMT ... 

NW ... 

Nfi.. .. 

8.SW 

S.8W. 

SW... 

W.SW. 

NE.... 

SW.W. 

NW... 

E.NB. 

8E.... 

E.NE. 

W.NW 

TV       .... 

8W... 
8E .... 
^rf  .... 
^rf  .... 
NE.... 
NW... 
SW... 
NE.... 
SW... 

8 .• 

SW... 
SW  ... 
w  .... 

8W  ... 
NIV ... 
NW... 
NW... 
NK.... 
NE,... 
W.SW. 
SW... 
W.SW. 

B 

NW... 
NW... 
B.  SE. 
8E  .... 
NW... 
W.NW 

Vt    .... 

8^r    .  .  . 

SE  .... 
iV^  .... 
NW... 
N.NW. 
NW... 

W 

8 

SE  .. .. 

8 

W.SW, 
NE... 
W.SW. 

0 

8.22W 

N.45W. 

N.45W 

N.45W. 

N.  45  E 
8.  30E. 
S.  36  W. 
8.  45W. 
8.  79W. 
N.  76  E  . 
S.  70W. 
N.45W. 
N.83E  . 
S.  45  E 
N.30B  . 
N.80W. 
We«t . . . 
8.  45W. 
8.  45 E  . 
Wegt    .. 
N.T7W. 
N.26E 
N.45W 
West... 
N.75E  . 
S.  14  W 
Somh  .. 
S.45W 
S.  45W 
8.81  W- 

10 

10 

10 

10 

10 

0 

9 

0 

4 

0 

10 

1 

1 

10 

10 

10 

8 

10 

10 

10 

6 

10 

10 

10 

10 

10 

4 

10 
10 
10 

7.8 

10 
10 
10 
10 

1 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
8 
10 
10 
10 
10 
10 

9.4 

10 

10 

6 

7 

7 

0 

0 

8 

10 

10 

9 

10 

0 

10 

10 

10 

10 

10 

10 

10 

9 

10 

10 

10 

8 

10 

10 

10 

10 

10 

10 

10 
0 

10 
0 
0 
0 

10 
0 

10 
3 

1 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
0 
10 
10 
10 
10 

.914 

.895 

.895 

.887 

.864 

.587 

.483 

.990 

.829 

.794 
.909 
.800 

.80 
.04 

.372 

.916 

.9ai 

.903 

.750 

.34 
.98 
.40 

.84(i 

.829 
.800 
.883 
.880 
.746 

.80 

..04 

.06 

.10 

.864 

.703 

.808 

.867 

.923 
.705 

.80 
.16 

.806 

.714 

.770 

.763 

S.63W. 

8.5 

9 
4 
10 
10 
10 
10 
10 

9 
10 

1 

10 
10 
10 
10 
10 
10 
10 
10 
10 

3 
10 
10 
10 
10 
10 
10 

9 
10 
16 
10 

7 

9.1 

7.5 

10 

0 
10 
10 

0 
10 

0 
10 
10 

0 
10 
10 
10 

8 
10 
10 
10 
10 
10 

1 
1 

10 
10 
10 
10 
10 

0 
10 
10 

0 
10 

7.8 

3.82 

.883 

.890 
.610 
.359 
.918 
.836 
.750 
.B43 
.790 
.496 
.834 
.702 
.8.34 
.845 
.784 
.8iO 
•  860 
.738 
.890 
.712 
.777 
.525 
.550 
.836 
.893 
.746 
.685 
.754 
.702 
.584 
.682 
.665 

.665 
.712 
.420 
.836 
.903 
.833 
.824 
.744 
.864 
.648 
.692 
.659 
.834 
.784 
.804 
.845 
.768 
.730 
.768 
.671 
.492 
.712 
.916 
.794 
.730 
.883 
.840 
.840 
.659 
.804 
.712 

.813 

.662 

.520 

.889 

.851 

.800 

.861 

.757 

.668 

.710 

.743 

.721 

.836 

.786 

.806 

.850 

.789 

.791 

.757 

.726 

.548 

.639 

.850 

.862 

.784 

.806 

.813 

.780 

.689 

.765 

.720 

NW... 

8E.... 

814 

NE. .. . 
W.SW. 
NE... 
SW... 

^r     .... 

W.NW 

w 

NW... 

W 

NW... 
NW... 
NE.... 
NE  ... 

N 

W.NW 
W.SW. 
NB.... 
NB.... 
8E .... 
8  W  ... 
SW  ... 
NW... 
8W... 
NW... 
W.NW 
W.NW 
NW... 
NE.... 

N  W^ ... 
SW,  w 
SW  ... 
81V  . .  - 
W.SW. 

^rt    .... 

SW... 
SW... 
W.SW. 
W.byN 
SW... 

w 

NW... 
NW... 
NE.  • . . 
NE.... 
W.NW 
SW... 
W.SW. 
NE.... 
NE.... 
8G .... 
8  »▼  . . . 
SW... 
NW... 
SB.... 
NW... 
W.NW 

W 

NW... 
8 

NW... 
SW... 

SB  .... 
W.SW. 

E 

W.SW. 

Ou  .... 

SW... 
NW... 
NW... 
SW... 

W 

NW... 
NW... 
NB.... 
NB... . 
NW... 
SW... 

N»T  . .. 
NE.... 
NE .... 
SB.... 
SB.... 
SW... 
NW... 
NB.... 
NW... 
W.NW 
NW... 
NE.... 
NE.... 

12 
2 
2 
2 
2 
2 
2 

12 
4 

12 

12 
2 
4 
2 
2 
4 
4 
2 

12 
2 
2 
4 
4 
4 
4 
4 
4 

12 
4 
4 
2 

12 

18 

2 

4 

2 

2 

2 

25 

35 

12 

25 

2 

8 

8 

2 

4 

4 

12 

4 

2 

8 

8 

4 

12 

4 

12 

12 

12 

4 

2 

2 

4 

4 

12 

25 

2 

8 

8 

35 

12 

2 

8 

8 

8 

2 

4 

4 

4 

4 

12 

2 

2 

2 

2 

12 

4 

4 

12 

12 

4 

2 

2 

N.45W. 

8.  43  W. 

8.  37  E  . 

8.  66W. 

8.  45W. 

N.79W. 

8.  16W 

S.45W. 

S.86W. 

N.82W. 

8.69W. 

Went... 

N.45W. 

N.45W. 

N.45E 

N.45E 

N.38W 

8.  51  W 

N.84W, 

N.45E  . 

N.45E 

S.  45  E 

S.    7  E  . 

8.  45  W 

N.45W. 

S.  45  E  . 

N.45W. 

N.68W 

N.67W. 

N.aew. 

N.75E  . 

.663 

.782 

.912 
.811 
.816 

.16 
.46 

.916 

.  738 

.644 
.648 
.834 
.671 
.829 

.40 
.34 
.88 
.68 

.791 

.801 

.845 
.860 
.754 

.36 
.66 

.792 

.730 
.627 

.18 

.655 

.824 

.898 
.876 
.85«l 
.845 
.797 

.04 
.16 
.40 
.02 
.20 

.823 

.810 

.784 

.791 

.739 

.754 

.761 

8.84  W. 

4.89 
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Reductions  of  the  monMy  meteorological  register  of  ike  survey  of 


Dftto. 


186& 

July      1 

9 

3 

4 

5 

6 

7 

8 

9 

10 

11 

IS 

13 

14 

15 

16 

17 

18 

19 

90 

91 

99 

93 

94 

95 

96 

97 

.      98 

99 

30 

31 


Anput  I 
9 
3 
4 

5 
6 
7 
8 
9 
10 
11 
IS 
13 
14 
15 
16 
17 
16 
19 
90 
91 
99 
93 
94 
95 
96 
97 
98 
99 
30 
31 


▼AFOm. 


Barometer  redaoed  to  temperature 
of  39®  Fahr.,  ezpreued  In  United 
States  Inches  and  decimals. 


Elastldtj,lBU.8. 
indies  and  ded 


a 

I* 


3a  081 

3a  091 

29.810 

99.591 

;29.675 

99.791 

29.723 

99.600 

99.918 

3a  033 

30.056 

99.856 

29.733 

29.7.% 

29.818 

29.993 

29.803 

29.640 

29.855 

29.821 

29.740 

29.580 

29.765 

29.700 

29.833 

29.883 

29.811 

29.718 

29.696 

29.621 

99.763 


et 


99.794 


99.990 
99.506 
29.775 
29.575 
99.763 
29.829 
29.806 
29,  iriS 
29.435 
29.768 
29.809 
29.996 
29.605 
99.648 
29.721 
3a  061 
29.969 
99.832 
99.636 
99.697 
29.642 
29.504 
29.654 
29.632 
99.615 
29.732 
29. 742 
29.649 
29.734 
99.874 
99.747 


29.965 

99.943 

99.611 

29.658 

29.705 

29.763 

99.740 

29.608 

30.010 

30.088 

29.993 

99.741 

99.673 

29.762 

99.659 

99.925 

29.855 

29.613 

29.910 

29.635 

29.690 

29.676 

29.6^ 

29.712 

29.745 

29.645 

29.785 

99.719 

29.635 

29.666 

29.716 


29.779 


99. 996 
29.826 
99.538 
99.663 
29.755 
99.684 
99.755 
99.790 
99.933 
3a  006 
99.995 
99.765 
29.630 
29.700 
29.829 
29.950 
29.624 
29.735 
29.966 
29.663 
29.626 
29.423 
29.560 
29.775 
29.712 
99.616 
29.738 
29.650 
29.635 
29.625 
29.656 


i 


29.747 


99.719 


99.405 
99.656 
29.806 
29.598 
29.796 
29.640 
99.770 
99.703 
29.560 
29.775 
99.866 
99.855 
99.556 
29.595 
99.936 
29.947 
99.918 
99.751 
99.597 
29.756 
99.686 
99.639 
99.636 
29.736 
29.759 
29.666 
99.761 
99.796 
99.756 
99.799 
99.796 


99L793 


3a  015 
99.930 
29.653 
99.614 
99.719 
99.746 
29.739 
29.643 
2a  954 
30. 043 
30.015 
99.788 
99.679 
99.736 
99.835 
99.956 
99.761 
29.663 
29.910 
29.840 
29.666 
29.560 
29.661 
29.729 
29.763 
29.849 
29.778 
29.693 
29.656 
29.638 
29.713 


29.773 


99.453 
99.630 
99.753 
99.646 
99.751 
29.783 
99.791 
29.506 
29.565 
29.806 
99.923 
29.776 
29.621 
99.681 
99.953 
29.962 
99.882 
99.656 
99.651 
9{«.656 
99.649 
99.697 
99.677 
29.737 
29.d87 
99.704 
99.757 
99.772 
99.810 
99.664 
99.732 


99.790 


99.513 
29.509 
99.779 
99.607 
99.771 
99.751 
29.766 
X9.656 
29.527 
29.783 
29.867 
29.853 
99.595 
29.641 
99.870 
99.990 
29.993 
99.747 
99.628 
29.704 
29.659 
99.611 
99.656 
99.709 
99.685 
99.701 
99.753 
99.713 
99.767 
99.760 
99.745 


90.781 


B  I  • 


J 


m 

.  v4!l|.  7j9 
456!.  S51 

890.9311^ 
996|.757'.t<» 

.456.53$ 

683|.991.5«^ 

867.520 
Sl2i.01i>;.3S9 

6!»-.7»( 

242}.05i;.3l^ 

.016J.4« 

.706J.M 

iX!..5X 

516LSII 

516|S2r 

.5I6I.5S0 

6fr' QHI 

744  Ler 

67C.S0I 
»7.W! 
744.  TH 
.044.534] 
65f.575 
6SS. 


668.574. 


=;=i 

.....^.65^  ^ 

.^.516...'it» 

497. 456. 4& 

596. 491 ;.  519; 
5161.551; 

.5ioLe9Q.m«»i 

9051.  ra.  456!.  5fi| 

"^  .4911  494 

_.   5161-5/7, 

7ai.5Kl» 

516.5(4 
991  &« 

.43».4tt 

.668'5SI 

65^.  6A 

5«.  491. 506 

.497'.  4» 

.549!.S35i 
456. 4« 
45d.44r 

334|.3;i 
^.» 
479.471 
491.571 
1.577.6101 


.589.9911.491 


.SIS 


5161.495 

4W.49^ 
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the  northern  and  northwestern  lakes  at  Fort  Niagara,  New  York. 


TAPOR. 

WIND. 

Amount  of 

cloudlnesn. 

(O^dear 

Amount  of  evaporation,  in 
U.   8.  inchei  and  ded* 
main. 

*  melted 
}hea  and 

Hnmidltj. 
Sataration  —  1. 000. 

Direction. 
From  whence. 

Velocity,  In 
milen,  per 
hoar. 

ii 

gi 
&^ 

5.0 
21.7 
35.0 
35.0 
44.0 
40.7 
29.0 

• 

1 

♦» 

9 

B 

•ky.) 
(10  =  nky  en- 
tirely over- 
cant.) 

o  a 

a 

• 

a 

CI 

• 

S 

• 

a 

s 

• 

a 

• 
Of 

a 

• 

• 

a 

• 

a 

• 
c* 

a 

• 

o. 
o> 

8 
13 
45 
35 
60 
35 
45 
35 
13 
4 
25 
25 
60 
4 

45 
35 
35 
60 
4 

25 

45 

35 

2 

4 

2 

3 

3 

35 

2 

35 

4 

• 

a 
<< 

r- 

5 

8 
6 

10 
7 
5 
3 
7 
7 
5 
4 
6 
4 
6 
6 
7 
6 

10 
5 
8 
7 

10 
7 
6 
7 
6 
7 
4 
4 
6 
6 

• 

a 

• 

a 
c« 

6 

7 
4 
8 
8 
6 
5 
6 
5 
6 
6 
4 
6 
7 
7 
6 
7 
10 
6 
7 
9 
6 
4 
5 
8 
7 
5 
3 
3 
5 
3 

&0 

• 

a 

• 

o. 
o> 

7 
5 
8 
5 
10 
4 
7 
8 
6 
7 
5 
7 
8 
6 
8 
8 
10 
10 
7 
8 
10 
10 
7 
6 
5 
4 

6 
6 
5 

7 
7 

III 

< 

.832 

.  886 
.863 
.870 
.899 
.868 
.789 
.912 
.860 
.893 

fiOQ 

.874 
.881 
.907 
.881 

«  oCt^ 

.878 
.893 
.843 
.848 
.843 
.900 
.902 
.860 
.906 
.860 
.907 
.910 
.863 
.858 
.854 

.825 

.848 
.890 
.880 
.848 
.910 
.903 
.848 
.880 
.893 
.  898 
.867 
.873 
.898 
.874 
.873 
.900 
.880 
.836 
.  836 
.836 
.898 
.852 
.858 
.865 
.  90o 
.867 
.858 
.956 

.848 

.844 

.869 
.872 
.872 
.888 
.853 
.891 
.871 
.887 
.892 
.884 
.863 
.872 
.919 
.871 
.889 
.883 
.891 
.837 
.836 
.840 
.897 
.863 
.854 
.890 
.725 
.907 
.889 
.907 
.868 

attA 
.  ooo 

W 

SW.  .. 

8 

S 

SW.  .. 
SW.  .. 

w 

S 

N .  .... 

w 

w 

w 

N 

W 

SW.  .. 
SW.  .. 

w 

N W.  . . 

w 

w 

w 

w 

w 

w 

w 

w 

NW.  .. 

W 

NW.  .. 
NW.  .. 

NW. .. 

W 

8 

S 

8 

8 

8 

8 

NW... 
NE.  .. 

W 

8W  ... 

W 

NE.  -. 
SW.  .. 

S 

SW.  .. 
NE  .  .. 
NE.  .. 
NE.  .. 
NE.  .. 

W 

W 

NW... 

W 

N  W  . .  - 

W 

w 

w 

NW.. 
NW... 

NW... 
8W.  .. 

8 

8 

S 

s 

SW.  .. 
NW.  .. 

N 

N 

W 

W 

W 

NE.  .. 

S 

SW.  .. 

s 

NE.  .. 

W 

N 

NE.  .. 

W 

W 

NW.  .. 

W 

NW... 

W 

W 

W 

NW.  .. 
NW... 

s 

13 

25 

25 

35 

35 

25 

35 

45 

4 

2 

4 

a-i 

2 

2 

25 

25 

25 

2 

2 

4 

3 

25 

2 

2 

12 

12 

4 

4 

45 
12 

13 
45 
35 
45 
45 
60 
.35 
13 

4 
35 

4 
35 
45 
25 
35 
45 
60 
35 
25 
35 
25 
12 

4 

2 

4 
35 

4 
12 

2 
35 
35 

o 

N.50W. 
8.  74  W. 
South  .  . 
Sonth  .  . 
8.  11  W. 
S.  12  W. 
8.  40  W. 

8<tt 

856 

.836 

.948 

860 

.44 

.18 

.8S8 

.904 
888 

ll.3|S.31W. 
20.  3  North  . . 
11.7!  N.  35  E. 

.48 

884 

891 

10.3 
19.7 
46.7 
10.0 
24.7 
32.7 
37.7 
26.7 
7.7 
18.0 
22.3 
16.3 

laa 

2.7 

2.7 
15.3 

6.0 
13.3 

2.7 
34.0 

1.7 

8.5 

Went.  .. 
8.65W. 
Went.  .. 
N.  43E 
S.SIW. 
8.  15W. 
8.  32  W. 
N.32E. 
N.32E. 
N.24E. 
N.43E. 
Went.  .. 
Went.  .. 
N.58W. 
Went.  . . 
N.56W. 
Went.  .. 
N.86W. 
Went... 
N.  45  W. 
N.  45  W. 

.  848 

862 

952 

858 

911 

.870 

.899 

833 

1.38 
.72 

825 

.841 

.893 

8^16 

1.03 
.18 

843 

898 

.408 

.948 

.900 

.902 
.848 

.18 

.895 

862 

.876 

.874 

.871 

8.  59W. 

6.3 

7.0 

7 
7 
9 
7 
8 
7 
5 
10 
5 
4 
5 
10 
10 
10 
6 
5 
7 
9 
8 
7 
8 
7 
6 
7 
6 
10 

? 

6 
8 
7 

4.53 

45 

25 

35 

13 

45 

35 

35 

8 

60 

4 

3 

4 

3 

4 

45 

35 

3 

13 

.35 

35 

4 

45 

4 

35 

4 

18 

35 

8 

35 

4 

8 

60 
60 
35 

4 

35 
45 
35 
13 
35 

3 
13 
35 
35 
12 
35 

3 

4 

3 
13 

8 
18 
35 

3 
35 
13 
35 
45 
13 

4 
35 
35 

60 
45 
45 

2 
60 
45 

4 
35 
45 

2 

2 
12 
13 

4 
45 

12 

4 

2 

2 

25 

35 

13 

45 

4 

45 

4 

4 

3 

18 

25 

.899 

.854 
.848 
.903 
.833 
.841 

.a»8 

.8.54 
.896 
.891 
.848 
.898 
.900 
.850 
.852 

.825 
.848 
.856 
.890 
.89:) 
.846 

.886 
.831 
.825 
.843 
.854 
.856 
.893 
.843 
.836 

.898 
.836 
.848 
.880 
.884 
.836 
.900 
.880 
.884 
.836 
.852 

.ai8 

.836 
.893 
.886 
.878 
.899 
.898 
.884 
.833 
.890 
.880 
.880 
.861 
.876 
.831 
.884 
.843 
.884 
.836 
.880 

•  coo 
.878 
.846 
.870 
.855 
.880 
.906 
.884 
.836 
.8i57 
.857 
.860 
.860 
.886 
.860 
.870 
.879 

.  OOo 

.848 
.872 
.881 
.878 
.849 
.852 
.847 
.875 
.862 
.906 

.8:« 
« wo 

S 

o  W.     .  . 

w 

SW  ... 
N  W .  . . 

N 

W 

SW.  .. 
NE  .  .. 

W 

W 

W 

W 

W 

NE  .  .. 
NE  .  .. 
o  .  .... 

S 

N 

NW.  .. 

8 

W 

w 

w 

w 

8W,  .. 
SW.  . . 
8W.  .. 
NW.  .. 
SW.  .. 
N 

8 

W 

8W.  .. 
NW... 

W 

W 

W 

NE.  .. 

W 

W 

W 

NE.  .. 

N 

W 

N 

W 

W 

w 

NW... 

W 

8 

W 

W 

W 

W 

8  W^ ... 
SW... 
SW.  .. 

w 

8W... 
NE. ... 

s 

w 

SW.  .. 
NW.  .. 
NW... 

w 

NW.  .. 
NE  .  . . 

W 

W 

w 

NE.  .. 
NW... 

W 

NW... 

W 

8 

8 

NW.  .. 
s  w ... 

w 

w 

sw... 

w 

w 

SW.  .. 
8W.  .. 
SW.  .. 

w 

8 

NE.  .. 

55.0 

41.3 

.3a  0 

4.3 

44.0 

32.3 

30.7 

15.0 

19.0 

2.7 

5.3 

11.7 

11.7 

6.7 

32.9 

10.7 

5.0 

5.7 

15.0 

12.3 

ia3 

35.0 
5.7 

35l0 
6.7 

30.7 

2&0 
6.0 
9.7 

12.7 

9a3 
ia8 

Soath  .  . 
S.82W. 
S.55W. 
8.71  W. 
N.56W. 
N.e9W. 
N.88W. 
N.  45  E  . 
N.42W. 
Went . . . 
Went . . . 
N.40E. 
N.  18  W. 
Went... 
North .  . 
N.  40  E  . 
8.16W. 
8.7W.. 
N.  12  W. 
N.50W. 
8.57W. 
Wert.  .. 
8.60W. 
Went... 
Went . . . 
8.45W. 
S.45W. 
8.  45W. 
N.53W. 
8.32  W. 
N.  44  E. 

10 
6 
5 

10 
5 
3 
6 
8 

10 
3 
6 
6 
6 

10 
8 
7 
6 
6 

10 
6 
6 
8 
5 
6 
6 
6 

10 
4 
8 
7 
9 

6 

8 
6 

8 
7 
5 
4 
7 
7 
5 
4 

10 
9 
6 
9 
4 
4 
8 
7 
5 
3 

t 

3 

7 
6 
8 
7 
10 
6 

.  891 

.882 
.825 
.886 



1.88 
.51 

.831 

886 

.941 
876 

.48 

825 

f"^ 

.H3:< 
893 



.80 

.836 
.888 

.80 

.  876 

.864 

882 

.831 
.819 



.06. 

.680 

.878 

.856 

.856 

.867 
808 

.0« 

943 

.816 

943 

870 

.863 

otta 

.867 

N.88W. 

6.7 

6.3 

7.8 

3.38- 

42  w- 


-Vol.  ii 
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Reductions  of  the  monthly  meteorological  register  of  the  survey  of 


TEMPKIUTUIUE— FAHRXlfHirr. 

TAPOH. 

Barometer  redaced  to  temperature 
of  320  Fahr..  exprewied  in  U.  8. 

1 

Inchei  and  decimal!. 

Wet  bulb,  or 

Dry  bulb,  or 

tem* 

ElaeHdty.lnT'S. 

Date. 

point  of 

perature  of  the 

inchet  aad  deci- 

evaporation. 

open  air. 

• 

s 

B 

■ 

B 

0 

B 

maU. 

d 

i 

i 

• 

s 

• 

B 

• 

a 

• 

• 

S 

• 

B 

• 

S 

1 

• 

8 

■ 

6 

B       Z 

A 

o. 

o. 

& 

Ji 

A 

a 

i 

a 

a 

.2 

S 

=      « 

a 

a    1 

t- 

et 

a 

% 

o 

o 

A 

r- 

o 

o 

S 

o 

X      r- 

e« 

^  J 

1866. 

O 

o 

0 

o 

Sept.      1 

29.692 

29.736 

29.702 

29.710 

60 

66 

62 

63 

69 

64 

65.3 

71 

60 

.478 

.599.529  .'ilJ 

2 

29.5(34 

29.596 

29.729 

29.630 

69 

79 

68 

71 

81 

70 

74.0 

81 

69 

.  682'.  963 .  Cif  Tfr 

3 

29.769 

29.784 

29.796 

29.783 

64 

68 

65 

65 

71 

67 

67.7 

72 

64 

.583.644.591  e< 

4 

29.867 

29.766 

29.624 

29.752 

59 

66 

60 

61 

68 

63 

64.0 

69 

59 

.  473 .  612 .  A>  5^1 

5 

29.660 

29.631 

29.  792 

29.694 

66 

67 

62 

66 

70 

65 

67.7 

70 

65 

.61'2.e2».5;6  >3 

fi 

29.853 

29.847 

29.837 

29.846 

55 

70 

65 

57 

73 

67 

65.7 

73 

55 

.  407'.  693 .  :m  .  vA 

7 

29.726 

29.628 

29.534 

29.6i>9 

57 

58 

56 

59 

60 

58 

59.0 

68 

57 

.4:19. 456. 4>i!  4> 

8 

29.617 

29.676 

29.792 

29.695 

54 

58 

56 

57 

61 

56 

58.7 

62 

54 

.378.44a;.4-J2.f.4 

9 

29.940 

3a  032 

30.025 

29.999 

54 

64 

61 

56 

67 

64 

62.3 

69 

54 

.  391. 556. 497.  4n 

10 

30.030 

29.987 

29.867 

29.961 

55 

62 

57 

55 

65 

60 

60.0 

66 

54 

.  433i.  516.4*.  t> 

11 

29.739 

29.536 

29.426 

29.567 

60 

63 

59 

62 

65 

61 

62.7 

65 

56 

.491 

.549. 47:^.  i* 

12 

29.382 

29.434 

29.760 

29.525 

60 

67 

61 

63 

69 

64 

65.0 

70 

60 

.491 

.635. 497. ii; 

13 

29.647 

29.726 

29.760 

29.711 

55 

64 

56 

56 

66 

58 

56.7 

67 

55 

.420 

.5e9.4«  O 

14 

29. 702 

29.659 

29.744 

29.702 

52 

65 

52 

55 

67 

54 

5a7 

66 

58 

.349l.591i.ai.\4" 

15 

29.737 

30.082 

30.130 

30.050 

46 

.•w 

47 

48 

56 

50 

51.3 

57 

45 

.284.3Ki.-2K}  J 

16 

30.105 

29.947 

29.823 

29.958 

45 

55 

50 

48 

57 

53 

58.7 

60 

45 

.260.407  :«;» 

17 

29.752 

29.757 

29.805 

29.771 

62 

58 

54 

65 

60 

56 

6a3 

65 

54 

.516.456!.!'!  i>» 

18 

29.770 

29.734 

29.667 

29.724 

49 

50 

47 

51 

53 

50 

51.3 

56 

47 

.321 

.321.2JO  3* 

19 

29.724 

29.729 

29.875 

29.  'S76 

50 

52 

48 

58 

54 

51 

52.3 

84 

44 

.3341.362:  21*  13! 

20 

29.883 

29.716 

29.552 

29.717 

48 

50 

46 

51 

53 

48 

50.7 

53 

45 

.296.321.2iM  ?»' 

21 

29.5fMl 

29.724 

29.887 

29.725 

47 

48 

46 

49 

50 

48 

49.0 

51 

45 

.297.309.>«  *' 

22 

29.900 

30.092 

29.993 

29.995 

42 

50 

48 

45 

fa 

50 

49.0 

53 

43 

.228.334.aiV  J*- 

23 

30.076 

30.101 

30.066 

30.081 

40 

53 

47 

42 

55 

50 

49.0 

56 

39 

.221 

|.376.2sCi.i3 

24 

30.021 

29.960 

30.016 

30.032 

45 

65 

52 

47 

68 

54 

56.3 

69 

44 

.273 

.  577. M'*. 4^4 

25 

29.955 

29.719 

29.702 

29.792 

61 

51 

47 

63 

55 

50 

56.0 

60 

47 

.5lOi.32l.*3.3T 

26 

29.958 

30.000 

29.878 

29. 945 

50 

44 

45 

53 

47 

48 

49  3 

55 

43 

.321 

249.«'.r: 

27 

29.861 

29.953 

30.035 

29.949 

45 

60 

51 

48 

63 

54 

55l0 

64 

45 

.26C 

.478.335.  Ji* 

28 

30.084 

30.090 

30.044 

30.073 

54 

62 

57 

56 

64 

GO 

60.0 

65 

54 

.391 

.529.4*  44* 

29 

30.050 

30.062 

29.955 

30.022 

49 

56 

51 

51 

58 

54 

54.3 

62 

49 

.321 

.423.335  I^ 

30 

29.968 

29.940 

29.934 

29.947 

48 

58 

57 

51 
55.6 

60 
61.9 

59 
56.9 

56.7 

63 

•  •  •  • 

47 

.296.456.43 

9.B7 

Meant 

29.826 

29.821 

29.825 

29.824 

58.1 

.392 

.491 

.4a 

.Oct.        1 

29.981 

29.990 

29.874 

29.948 

50 

60 

58 

52 

63 

60 

56.3 

64 

50 

.334 

.478 

.4K.43 

2 

29.787 

29.669 

29.647 

29.701 

55 

70 

62 

58 

73 

65 

65.3 

73 

55 

.393 

.693 

I.51b\.W 

3 

29. 856 

29.890 

29.925 

29.890 

45 

48 

45 

48 

50 

48 

48.7 

65 

45 

.860 

.im 

.3®.*r* 

4 

29.852 

30.060 

.30. 176 

30.029 

43 

44 

41 

46 

47 

44 

45.7 

51 

41 

.338 

.249 

.'2\f.'S» 

5 

30.342 

30.334 

3a  293 

.30.323 

37 

52 

42 

39 

54 

45 

46.0 

55 

41 

.194 

.3fl2i.2*  *i 

6 

30.201 

30.319 

30.108 

30.176 

35 

54 

50 

37 

57 

52 

4a  7 

57 

34 

.178 

.378.334.5^ 

7* 

30.034 

29.988 

29.934 

29.985 

55 

64 

58 

57 

66 

60 

61.0 

67 

49 

.407 

.5»!.4."i6.4^ 

6 

29.858 

29.860 

29.770 

29.829 

56 

65 

54 

59 

66 

61 

62.7 

69 

56 

.409 

.577.2U5.C7 

9 

29.757 

29.732 

29.665 

29.718 

55 

60 

54 

58 

62 

58 

59.3 

65 

54 

.393 

.49l|.3!<'.4!4 

10 

29.737 

29.764 

29.865 

29.789 

54 

59 

52 

57 

61 

55 

57.7 

63 

53 

.378 

.473L34».«" 

11 

29.947 

29.997 

29.849 

29.931 

51 

56 

58 

54 

56 

55 

55.7 

61 

50 

.335. 422. 349.  :P 

12 

29.787 

29.732 

29.854 

29.791 

50 

52 

47 

52 

55 

50 

52.3 

56 

47 

.334.349.2KI.1S 

13 

29.946 

29.953 

30.031 

29.979 

50 

51 

49 

52 

54 

51 

53.3 

55 

49 

.3341. 335.  a»l^» 

14 

30. 1.W 

30.125 

30.154 

30.145 

48 

52 

49 

50 

54 

51 

51.7 

54 

48 

.309 

.362L32i.5J! 

15 

30.268 

30.281 

3a  212 

30.254 

51 

55 

53 

54 

58 

55 

55.7 

59 

50 

.335 

.393L3T6.W^ 

16 

30.279 

30.232 

30.355 

30.289 

46 

60 

65 

51 

63 

67 

6a3 

68 

48 

.9961.478.5(11  4*' 

17 

29.920 

29.934 

99.879 

29.911 

47 

62 

58 

50 

65 

60 

58.3 

66 

47 

.283;.516.456  4'' 

18 

29.864 

29.825 

29.881 

29.857 

50 

63 

56 

52 

65 

56 

58.3 

67 

49 

.334}.  549].  425?.  «6 

19 

29.882 

29.855 

29.846 

29.861 

56 

67 

62 

57 

70 

64 

63.7 

TO 

53 

.436.692.ai9-» 

SO 

29.969 

30.023 

29.864 

29.958 

54 

61 

58 

56 

64 

60 

60.0 

66 

54 

.391.497 

.456. 4r 

21 

29.782 

29.626 

29.607 

29.672 

60 

64 

65 

63 

71 

67 

66.7 

71 

56 

.491 

.503 

.^\.Vif 

22 

29.375 

29.414 

29.657 

29.482 

62 

59 

52 

65 

61 

55 

60.3 

70 

S3 

.516 

.473 

[349.444 

S3 

29.707 

29.654 

39.658 

29.673 

43 

58 

42 

44 

55 

44 

47.0 

56 

43 

.341 

.349 

.9ft?.a^ 

24 

29.691 

29.855 

29.957 

29.834 

35 

40 

38 

38 

43 

45 

4a  3 

50 

35 

.165 

908 

.ai<a.:« 

25 

29.988 

30.102 

30.050 

30.047 

36 

41 

37 

38 

44 

40 

4a  7 

43 

36 

.186 

.218 

.  I8l,l» 

26 

39.864 

29.825 

39.88] 

29.857 

50 

63 

56 

52 

65 

58 

56.3 

67 

49 

.334 

.549 

.4?:.  435 

27 

29.865 

30.  UK) 

30.050 

30.005 

38 

47 

42 

40 

50 

45 

45.0 

50 

36 

.9cn 

.SBT 

.  2*  -  ^ 

se 

30.070 

29.987 

29.870 

29.976 

37 

48 

42 

39 

50 

44 

47.3 

50 

37 

.liM 

.309.241.^ 

29 

29.673 

29.576 

29.628 

29.626 

49 

53 

48 

51 

54 

SO 

51.7 

55 

47 

.381 

.3fl8l3i«».331 

30 

29.516 

29.583 

29.654 

29.584 

40 

44 

40 

43 

46 

43 

44.0 

52 

40 

.308 

.asLa^.-^ 

31 

29.666 

29.771 

29.994 

89.810 

36 

37 

35 

38 

40 

38 

38.7 

45 

35 

.186 

181. 

IbA 

.!<• 

Measfl. . . . 

29.890 

29.902 

39.909 

89.900 

49.6 

57.6 

53.0 

5a4 

.310 

n 

347 

lS\ 

1 
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the  nortkem  and  northwestern  lakes  at  Fort  Niagara,  New  York. 


TAPOR. 

WIND. 

Amount  of 

doadiness. 

(0  =  clear 

•ky.) 

(10  =  sky  en- 
tirely over- 
cast.) 

Amoant  of  evaporation.  In 
U.  8.  inches  and  deci- 
mals. 

melted 
Inehea 

Hnnidity. 
SaturaUon  » 1,000. 

Direction. 
From  whence. 

Velocity,  in 
miles,  per 
hour. 

is 

is 

&B 

9.7 
30.7 

ia7 

19.7 
27.0 

6.0 
12.7 
24.7 

6.0 

a3 

27.0 
13.1 
26.3 

• 

a 
o 

1 

1 

• 

a 

• 

1 

• 

a 

Cf 

• 

a 

d 

• 

a 

t* 

2 

12 

12 

2 

4 

12 
4 

45 

2 

2 

12 

35 

25 

12 

45 

25 

45 

4 

45 

35 

35 

35 

4 

4 

2 

12 

12 

25 

4 

2 

• 

a 
d 

9« 

12 

35 
25 
35 
45 

4 
25 
25 
12 

4 
35 
45 
35 
45 

4 

4 
25 
25  1 

a 

« 

25 

45 

4 

25 
35 
2 
12 
4 
4 
4 

45 
60 
25 
60 
2 
12 
45 
35 

• 

a 

t- 

8 

9 

7 

6 

8 

6 

8 
10 

6 

5 

9 

7 

5 

6 

7 

8 
10 
10 
10 
10 
10 

7 

5 

5 

8 
10 

7 

8 

5 

8 

7.6 

m 

e« 

10 

6 

8 

7 

7 

4 
10 

9 

2 

6 
10 

4 

6 

7 

5 
10 

7 
10 

7 
10 

7 

5 

6 

7 
10 

7 

4 

6 

7 

6 

7.0 

a 

• 

o» 

8 
8 
9 
8 
9 
7 

10 
7 
7 
7 

10 
6 
7 
8 
6 

10 
8 
9 
8 

10 
9 
6 
7 
8 

10 
6 
6 
7 
6 
8 

.831 
.899 
.944 

.846 
.911 
.850 
.895 
.848 
.854 
.880 
.825 
.841 
.836 
.890 
.896 
.891 
.893 
.809 
.874 

.seo 

.798 
.867 
.798 
.856 
.861 
.869 
.843 
.743 
.772 
.831 

.878 
.880 

.  888 
.898 
.893 
.831 
.836 
.893 
.876 
.876 
.833 
.823 
.882 
.833 
.876 
.867 
.786 
.798 
.872 
.786 
.790 
.850 
.850 
.8^ 
.786 
.807 
.786 
.777 
.802 
.822 
.802 
.878 

.855 
.903 
.896 
.869 
.860 
.874 
.878 
.838 
.849 
.886 
.885 
.871 
.901 
.855 
.815 
.816 
.863 
.814 
.839 
.813 
.853 
.826 
.828 

tT    .  •  .  • 

8 

8  W^ ... 

8 

8 

W 

NW... 

W 

W  « •  • . 

w 

8W  ... 
SW... 
8  W  ... 

w 

NW... 

8 

W 

W 

NR. ... 
NE. . . . 
S  iV^  ... 
8W... 
W 

W 

8 

NW... 
NE.... 

W 

W 

NB.... 
W 

w 

w 

NW... 
8W... 

W 

w 

w 

w 

w 

w 

N 

N 

W 

W 

NE.... 

8 

NW... 

W 

w 

NW... 
NW... 
W 

8 

8 

NW... 
NE.... 

W 

W 

NE..-. 

W 

W 

W 

NIV.  . . 
8W... 

W 

w 

w 

w 

w 

SW... 

w 

N 

W 

W 

NB.... 

8 

NW... 

W 

W 

W 

NW... 
W 

o 

8.  29W. 
Sonih  .. 
N.eflW. 
N.  46  E. 
8.  87W. 
We*t . . . 
N.  38E. 
West . . . 
West . . . 
West . . . 
N.54W. 
8.  45W. 
8.  77  W. 

...... 

.58 
.20 

.882 

.895 

.874 

.06 

.878 
.812 

.84 

.872 

1.00(» 

.884 
.884 

.70 

.935 

.805 

39.  Oj  West . . . 
16.3!  N.  SOW. 

.851)  ' 

.777  i 

.896 

.859 

10.0) 

38.3 

19.7 

23.0 

32.6 

22.0 

13.0 

22.3 

13.3 

31.7 

6.0 

5.7 

7.7 

6.3 

2.7 

8.  32W. 
West . . . 
8.  65W. 
N.  16  E. 
N.  15  B. 
8.68W. 
8.  52W. 
N.  43E. 
8.  4W. 
N.46W. 
West . . . 
8.  60W. 
8.  12  W. 
N.53W. 
West... 

.66 
.18 

.661 

35     12 

.790 
.853 
.762 

25 

25 

4 

45 

12 
35 

4 
2 
4 
4 
2 

45 

12 

2 

25 

25 

60 

2 

4 

2 

12 

4 

.56 

.14 

,829 

.847 

.852     SW... 

.886 
.798 

.805 
.782 
.803 
.861 
.846 
.849 

8W... 

W 

8W... 

8 

W 

W 

.61 

.777 

.872 

.859  ' 

.790  ' 

.855 

.853 

.840 

.849 

10.0 

N.87W. 

7  8 

4.56 

.861 

.831 

.854 
.856 
.772 
.867 
.812 
.891 
.843 

.882 
.876 
.805 
.80S 
.867 
.816 
.831 
.836 
.890 
.848 
.833 
.863 
.882 
.806 
.750 
.756 
.890 
.786 
.856 
.867 
.843 
.732 

.836 
.770 
.756 
.762 
.861 
.880 
.606 
.729 
.805 
.805 
.786 
.850 
.859 
.869 
.893 
.880 
.876 

.880 
.893 
.805 
.843 
.820 
.732 
.876 
.762 
.836 
.856 
.730 
.719 

.857 
.835 
.801 
.765 
.815 
.827 
.882 
.756 
.796 
.833 
.82H 
.817 
.841 
.861 
.829 
.838 
.834 
.876 
.891 
.862 
.813 
.841 
.828 
.763 
.766 
.876 
.789 
.836 
.861 
.781 
.754 

W 

8 

NW... 

NE... . 

8 

8  »»  ... 

8 

8W... 
8W... 
NE.... 
8W... 
NE.... 
NE. .  •  • 

N 

N 

W 

W 

SW... 

8 

NE.... 

8 

8 

8 

8E.... 

W 

8W... 

8 

NE. . . . 
8W... 

W 

W 

NW^ . .. 

8 

W 

NW... 

W 

W 

8 

W 

N 

N 

NB.... 
NB.... 
NW... 

N 

W 

W 

w 

SW... 

8 

w 

8 

8 

SW... 

w 

NB.... 
8W... 

8 

SB . . .. 

S>  wT    .  .  . 

W 

w 

NW... 

8 

W 

NW... 
NW... 

W 

8 

8 

NW... 
SW... 
NB.... 
NB. . .. 

W 

N 

w 

w 

W 

8W  • .  • 

8 

NW... 

8 

8 

SW... 

W 

NE  ■ . . . 
SW... 

8 

SB . ... 
8  W  .  • . 

W 

w 

2 

25 

60 

35 

4 

2 

12 

4 

12 

35 

25 

12 

45 

25 

35 

2 

4 

12 
12 
12 
25 
75 
12 
25 
25 
12 
25 
25 
35 
45 
60 

12 
45 
12 
45 

2 

4 
45 

2 
35 
45 
35 
45 
25 

4 
12 

4 
12 

2 
45 

4 

60 
60 
45 
45 
12 

2 
35 
35 
12 
25 
45 

4 

60 

4 

4 
25 

2 
12 

4 

45 
25 
45 
25 

4 

2 

4 

2 

4 

4 
25 
12 
45 
75 
35 
60 

4 

4 
45 
45 

4 
45 
60 

•  •  •  • 

6.0 
43.3 
24.0 
20.0 

&0 

27 
23.0 

2.7 
23.7 
17.7 

las 

27.3 

17.0 

10.3 

13.0 

2.7 

6.7 

6.0 

27.3 

&0 

43.3 

70.0 

28.7 

29.7 

6.0 

ao 

35.G 
27.7 
17.0 
38.3 
55.0 

N.49W. 
Soath  . . 
N.45W. 
N.9W. 
N.55W. 
8.  SOW. 
South  . . 
S.  37W. 
N.35W. 
N.  8E.. 
N.45E. 
N.  45E 
N.  12B. 
North  .. 
N.25W. 
West . . . 
West... 
8.  45  W. 
South  .. 
N.13W. 
Sonth  . . 
Soath  .. 
8.39W. 
8.79W. 
N.50W. 
8.  45  W. 
Sonth  .. 
8.63  E 
8.  45  W. 
West . . . 
West . . . 

7 
6 
9 
6 
4 
5 
6 
8 
6 
10 
7 
5 
7 
3 
4 
5 
4 
6 
6 
7 
5 
9 
6 
5 
6 
6 
8 
7 
10 
8 
6 

6.4 

3 
5 
6 
5 
6 
4 
4 
3 
7 
8 
6 
4 
5 
4 
6 
4 
8 
4 
7 
4 
8 
6 
7 
8 
7 
4 
7 
6 
10 
7 
5 

5.7 

8 
9 
7 
6 

7 
6 
7 
8 
10 
9 
8 
8 
6 
7 
7 
5 
7 
6 
8 
6 
7 
8 

.816 

.777 

.767 

.616 

.807 

.874 

.819 

.816 
.812 

.34 

.802 

.861 

.861 

.856 

.802 

.790 

.786 

.861 

.936 

.872 

.884 

.836 

.836 

8 

9 

6 

6 

9 

8 
10 

8 
10 

7.€ 

.719 

1 ..... . 

.811 

1 

.861 

' 

.690 

' 

.616 

.859 
.750 

1 

1     •     «    a     *     B     • 

.78 

.611 

I****" 

.816 

.830 

.819 

.894 

•  •  •  • 

•  •  •  • 

7.3 

8.  49  W. 

• 

1.18 
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Reductions  of  the  monthly  meteorological  register  of  the  surrey  of 


TEMPKRATURK— FAHREIfHMT. 

TAPOR 

Barotneier  reduced  tolemperatare 
of  32<'  Fahr.,  expressed  in  United 

States  inches  and  decimals. 

Wet  bulb,  or 

Dry 

'  bulb,  or  tem- 

Elartldty.lnU.S. 

Date. 

point  of 

perature   of  the 

inebes  anddrci- 

evaporation. 

open  air. 

■ 

a 

• 

a 

mals. 

S 

• 

a 

• 

a 

s 

■ 

a 

i 

• 

• 

a 

■ 

a 

• 

E 

• 

s 

a 

9 

a 

• 

a 

• 

E 

S     a 

s 

^       1 

• 

• 

• 

<j 

o. 

o. 

d 

o. 

o. 

e 

ee 

a 

ei 

a 

^'i 

»«• 

e* 

o» 

S 

o 

09 

o 

o 

o 

o 

o 

s 

o 

o 

t* 

et 

a     S 

1866. 

o 

1 

Not.       1 

29.922 

29.758 

29.566 

29.749 

34 

45 

39 

36 

47 

42 

41.7 

47 

:« 

.1701. 273!.  l?.>.r.< 

o 

29.774 

29.880 

29.993 

29.882 

41 

39 

37 

44 

42 

40 

42.0 

44 

36 

.218;.  1991.1^1.:^ 
.l.'V5i.2l2.  le»>.I^^ 

3 

30.080 

30.122 

30.219 

30.140 

32 

39 

36 

34 

41 

:w 

37.7 

42 

32 

4 

30.295 

3a  341 

30.402 

30.346 

36 

37 

.35 

38 

39 

35 

37.3 

40 

33 

.  186.194'.'2U4  1!-: 

5 

30.375 

30. 351 

30.499 

30.408 

31 

32 

31 

33 

34 

33 

33.3 

35 

30 

.  151 .  15.").  J51   ly. 

6 

30.404 

30.321 

30.362 

30.362 

26 

42 

38 

39 

45 

iO 

37.7 

45 

35 

.117 

.228.2in..''i 
.334.297  e»^. 

7 

30.170 

3U.080 

29.978 

30.076 

35 

50 

47 

38 

52 

49 

46.3 

53 

,35 

.165 

8 

29.895 

29.837 

29.920 

29.884 

41 

55 

47 

43 

58 

50 

50.3 

58 

40 

.231 

.  393. 283  Ltr: 

9 

29.860 

29.884 

29.933 

29.892 

43 

54 

48 

45 

57 

50 

50.7 

57 

43 

.  251 .  378 

L30y.3!:j 

10 

30.028 

29.890 

29.  821 

29.913 

37 

46 

42 

40 

48 

44 

44.0 

52 

37 

.181.284 

.tMi.CiJ 

11 

29.558 

29.558 

29.814 

29.643 

46 

48 

40 

46 

50 

42 

46.7 

51 

40 

.284.3ci9 

.2i!l.:T. 

12 

\  29.890 

29.955 

30.103 

29.983 

35 

42 

38 

37 

44 

40 

4a  3 

45 

35 

.1781.241 

.20B.?cr 

1.3 

30.165 

.30.229 

30.126 

30.173 

34 

43 

38 

36 

45 

40 

4a  3 

45 

34 

.170i.25l,.aja  ?- 

U 

29.910 

29.9i>2 

29.953 

29. 952 

34 

50 

43 

36 

53 

45 

44.7 

53 

34 

.noj.  321,-251-24: 

15 

29.708 

29.463 

29.276 

29.482 

42 

43 

38 

44 

46 

40 

43.3 

50 

38 

.241!.2ej.*203.ir 

16 

29.035 

29: 082 

29. 376 

29.164 

36 

37 

33 

38 

39 

35 

37.3 

45 

33 

.186|.194 

.  !&;,  ir. 

17 

29.587 

29.603 

29.809 

29.G66 

37 

38 

37 

40 

41 

39 

40.0 

41 

36 

.  1811. 190 

.  1»J.  1- 

18 

29.711 

29.728 

29.744 

29.728 

41 

43 

40 

44 

45 

42 

43.7 

46 

38 

.218.251 

.  221 .  2J 

19 

29.611 

29.433 

29.382 

29i475 

41 

43 

37 

43 

46 

40 

4a  0 

46 

40 

.23l;.236Ll!')  >•■ 

20 

29.344 

29.388 

29.580 

29.437 

40 

40 

36 

43 

42 

38 

41.0 

44 

96 

.2081.221 

ult^.J^ 

21 

29. 752 

29.767 

29.830 

29.783 

33 

34 

31 

33 

36 

33 

34.0 

40 

31 

.  188 .  170 

.161.1." 

22 

29.624 

29.609 

29.710 

29.648 

26 

29 

26 

28 

31 

28 

29.0 

35 

26 

.117.137 

»11T.W 

23 

29.818 

29. 825 

29.905 

29.849 

26 

25 

24 

29 

28 

26 

27.7 

30 

34 

.  1061.  IW 

.  \0b.  1"< 

24 

29.871 

29.875 

29.866 

29.871 

22 

28 

25 

27 

35 

30 

30.7 

35 

25 

.061.073 

U^.'^. 

25 

3a  022 

30.139 

30.057 

30.073 

25 

34 

27 

27 

36 

30 

31.0 

36 

25 

.ii^.iTOi.in  ;s^ 

26 

30.018 

29.915 

30. 027 

29.987 

30 

43 

:iH 

:« 

46 

40 

39.3 

46 

27 

.144.23eUXB  1.^ 

27 

29.857 

29.865 

29.756 

29.826 

39 

50 

43 

41 

52 

45 

46.0 

53 

:« 

.212.334.25:  *^ 

28 

29.735 

29.546 

29.654 

29.645 

50 

52 

47 

53 

55 

50 

52.7 

55 

47 

.321..349j.«3  2^ 

29 

29.630 

29.602 

29.908 

29. 713 

45 

41 

37 

48 

44 

40 

44.0 

50 

37 

.2601.218^  iJ^i.^' 

30 

29.748 

2J'.623 

29.711 

29.694 

34 

•  •  •  • 

35 

32 

37 

3ai 

38 
43.8 

34 
.39.3 

36.3 

45 

•  •  •  • 

32 

.  157 .  165 

.liM.i* 

Meaofl.... 

29.846 

29.822 

29.876 

29.848 

4a  4 

.ISC. 3* 

Doe.       1 

30.017 

30.109 

30.047 

30.058 

27 

30 

27 

29 

32 

30 

30.0 

35 

37 

.124 

.144 

1 

.113.1?: 

1    ...    .  A« 

2 

3a  084 

29.  897 

29.974 

29.9«5 

23 

as 

29 

35 

37 

32 

31.3 

37 

23 

.100 

.  1781 1*  !*■ 

3 

29.918 

30.014 

29. 751 

29.894 

30 

45 

39 

:« 

48 

40 

4a3 

48 

30 

.132 

.aeoL2S.-.'« 

4 

29.453 

29. 382 

29.647 

29.494 

40 

40 

36 

43 

43 

38 

41.0 

45 

.36 

.221 

.208 

.  i?o  ap 

5 

29.909 

30.009 

30.017 

29.978 

32 

41 

38 

34 

44 

40 

39.  J 

44 

32 

.155 

.218 

.2fG  ]*: 

6 

30.032 

29.957 

29.746 

29.912 

35 

40 

37 

38 

42 

40 

4a  0 

43 

35 

.165 

.221 

.li?l.I?^ 

7 

29.761 

29.792 

29.158 

29.570 

40 

50 

42 

43 

52 

45 

46.7 

53 

40 

.808 

.334 

.  2*;.  -^ 

8 

29.203 

29.118 

29.3U6 

29.309 

43 

49 

42 

46 

51 

45 

47.3 

54 

42 

.238 

.321 

.25*  *^ 

9 

29.604 

29.602 

29.421 

29.542 

25 

30 

23 

28 

32 

36 

28.7 

34 

23 

.100 

.144 

.089. u: 

10 

29.556 

29. 533 

29.716 

29.602 

14 

SO 

17 

16 

23 

30 

19.7 

35 

14 

.059 

.074 

.060.** 

11 

29.703 

29.rJ8 

29.760 

29.734 

16 

35 

18 

18 

27 

SO 

31.7 

34 

15 

.067 

.lli^ 

.Of7K.*J 

12 

29.860 

29.810 

29.989 

29.890 

13 

19 

15 

15 

21 

17 

17.7 

84 

13 

.056 

Wii 

.063.U* 

13 

30.041 

29.987 

29.822 

29.9.50 

11 

34 

11 

13 

24 

16 

17.7 

34 

11 

.049 

.139 

.Ol4.i>«« 

14 

30.077 

30.129 

30.201 

30.136 

U 

11 

9 

13 

14 

11 

12.7 

19 

11 

.049 

.037 

.043.00 

15 

30.244 

3a  176 

30.069 

30.163 

13 

17 

15 

15 

20 

17 

17.3 

80 

13 

.056 

.OW 

.05t.'*»J 

16 

29.640 

29.612 

29.335 

29.529 

17 

20 

15 

19 

22 

17 

17.3 

33 

15 

.071 

.085 

.  063; '  ' 

17 

29.374 

29.417 

29.711 

39.501 

20 

22 

15 

23 

35 

18 

22.0 

85 

15 

.0ri4 

.084 

.052'.'-'' 

!(B7ltlK 

18 

39.928 

29.8:)3 

29.  809 

29.853 

14 

38 

21 

17 

31 

34 

24.0 

31 

31 

.048 

.119 

19 

29.833 

29.638 

29.854 

29.775 

32 

32 

28 

34 

35 

30 

33.0 

35 

37 

.155 

.142 

20 

30.184 

30.327 

30.486 

30.332 

5 

6 

3 

7 

8 

5 

06.7 

30 

-3 

.OEM 

.034 

31 

30.359 

3ai85 

30.054 

30.199 

-  0 

13 

8 

-3 

15 

10 

C7.3 

16 

.  0 

.... 

.011 

l04w,<^*' 

22 

29. 9.34 

39.686 

29.679 

29.766 

27 

32 

25 

30 

35 

37 

30.7 

35 

35 

l113 

.142 

. 112-lS 
.  149|-  IM 

23 

29.445 

39.311 

29.978 

29.245 

37 

40 

:« 

40 

42 

36 

39.3 

48 

33 

.181 

[321 

24 

29.247 

39.353 

29.474 

39.356 

34 

32 

37 

37 

35 

30 

34.0 

3) 

86 

.157 

.143 

25 

29.557 

39.654 

39.742 

29.651 

25 

34 

17 

38 

27 

SP 

2&0 

35 

17 

.IW 

.OSn.uQu.uv 
.nJOTil.tfi) 

26 

89.730 

29.694 

29.393 

29.606 

16 

27 

21 

18 

30 

94. 

24.0 

33 

16 

.067 

87 

39.324 

39.438 

29.448 

29.400 

34 

23 

15 

37 

26 

17 

33.3 

30 

15 

.UU 

•  1W5W 

!od!os^ 

0^060 

38 

39.550 

39.541 

39.657 

29.583 

13 

20 

15 

15 

33 

17 

1&3 

35 

18 

.011 

.0741 

39 

29.803 

39.834 

29.853 

29.830 

15 

17 

13 

18 

19 

15 

17.3 

30 

13 

.  069. 07U 

30 

30.017 

30.167 

30.023 

30.069 

13 

17 

10 

14 

19 

18 

l&O 

19 

10 

.067 

.V/i 

31 

29.939 

39.838 

39.993 

29.917 

9 

•  •  •  • 

84 

•  •  »  • 

31 

13 

37 

39.9 

1 

84 

316 

31.0 

27 

9 

.031 

.605 

C7y 
lOO 

.  V^"' 

Heau.... 

29.784 

39.766 

29.746 

29.765 

OA  n 

86.3 

.lOfl.lSi. 

.111, 

•  •  «  • 

l«r».  V 

1       1 

BEPOBT  OF  THE  SECRETAST  OF  WAB. 


661 


the  northern  and  northwestern  lakes  at  Fort  Niagara,  New  York, 


VAPOR. 


Humidity. 
Satnration  =  l.OOa 


& 


.80S 
.756 
.722 
.811 
.800 
.768 
.719 
.833 
.840 
.T.i2 
.850 
.807 
.802 
.802 
.836 
.811 
.732 
.756 
.833 
.750 
1.  OOO 
.768 
.665 
.415 
.761 
.794 
.824 
.798 
.777 
.712 


775 
746 
703 
829 
792 
719 
750 
767 
655 
659 


623 
648 
692 
598 
509 
792 
538 


675 
732 
712 
655 
682 
644 
475 
525 
816 
418 


B 

C4 


.847 
.744 
.^4 
.816 
.792 
.762 
.861 
.816 
.812 
.850 
.856 
.836 
.840 
.798 
.767 
.816 
.738 
.840 
.767 
.829 
.802 
.788 
.655 

.802 
.767 
.861 
.805 
.756 
.719 


.744 
.732 

.811 

1.000 

.800 

.  .820 

I  .853 

.786 

.856 

I  .836 

'  .829 

.820 

.820 

.840 

.820 

.797 

.816 

;  .829 

I  .732 

.811 

.800 

'  .768 

.754 

.465 

.675 

I  .820 

.840 

.786 

.732 

'  .792 


778      .784  ,  .793 


.794 
.807 
.777 
.750 
.756 
.829 
.861 
.859 
.794 


682  i  .761 
648  .712 
623    1.000 


.457 
.556 
.721 
.622 
.685 
.  698 
.553 
.475 
.698 
.829 
.698 
.644 
.675 
.634 
.508 
.692 
.692 
.644 


I  .675 

I  .694 

.910 

■  .811 

.820 

I  .732 

!  .762 

I  .762 

.634 

'  .556 

.702 

I  .671 

I  .164 

:  .596 

.671 

.671 

.525 

.610 

.782 

.500 

.582 

.761 

.705 

.675 

.556 

.610 

.671 

.671 

.648 

.610 

.610 


669     .705     .656 


s 


.798 
.744 
.  0U9 
.876 
.797 
.783 
.811 
.812 
;836 
.806 
.845 
.821 
.821 
.813 
.808 
.808 
.762 
.808 
.777 
.797 
.874 
.771 
.691 
.413 
.746 
.794 
.842 
.796 
.755 
.741 


.785 


.748 
.749 
.797 
.797 
.789 
.760 
.791 
.796 
.694 
.604 
.715 
.677 
.596 
.559 
.625 
.695 
.582 
.601 
.757 
.530 
.529 
.711 
.755 
.695 
.618 
.656 
.650 
.581 
.622 
.706 
.557 


WIND. 


Direction. 
From  whence. 


S 


.675 


NW 

sw. 

s. .. 

NE  . 
8W. 
NE. 
S  .  . 
8  -  . 
W  .. 
W  .. 
SW. 

sw. 
sw. 

NW 
SW. 
NE. 
NW 
W.. 
SW. 
NE. 
8  .  . 
S  .  ., 
8  .  ., 
SW. 
W  .. 
s ... 
W  -. 
w .. 
w .. 
8W. 
W  .. 


a 

a 


S 


sw 

w  . 

sw 

NE. 
N.  . 
W.. 
SW 
W  . 
s .  . 

sw 

s .  . 
8  .  . 
SW 
NW 
SW 
W  . 
W  . 
SW 
s  .  . 
s  .  . 
w  . 
w  . 
NW 
NW 
W  . 
SW 
s  .  . 

sw 
w. 

sw 


8 

w ..  . 
w.. ., 

NW.. 
W  ..  . 
W..'. 
w ..  . 
sw. .. 

8 

NW... 

8 

W  ..  .. 
NE... 

S 

NW... 

N 

W  ..  .. 
SW... 

S 

NW... 
W  ..  .. 
NE... 
NW... 

8 

SW.  . 
SW.  .. 
8 

O    •    •  •  •  I 

w ..  . 

8W.  . 


S  .. 
w .. 
w .. 
NW 
W  .. 
W.. 
W  .. 
SW. 
8  .  . 
NW 
S  .  . 
w .. 
NE. 
S  .  . 
SW. 
w .. 
w .. 

sw. 

8  .  . 
NW 
W  .. 
NE  . 
NW 
SW. 

sw. 

sw. 

8  .  . 
S  .  . 
w .. 
SW. 


NW.. 
8  W .  . . 

O    "    •  •  •  I 

W  ..  . 

SW.  . 
NE... 
8  .... 
SW.  . 

sw. . 

w  ..*. 
sw. . 
sw. . 
s  w .  . 
NW  . . 

8 

NE  .  . 
NW.. 
W..  . 
8  .  . . . . 
NE... 

S 

S  •  . . . . 
S 

sw. . 

w ..  ., 
8W.  . 
NW... 
W  ..  .. 
W  ..  .. 
SW  .. 
w .... 


NW.. 

SW.  , 

S  .... 

s  .  ... 

sw. 

w ..  . 

s . .. 

SW-  . 

»S1    •    •  •  . 

w ..  . 

sw. 

s  .  .., 

sw. 

NW.. 

sw. 

NE  .  , 
NW. 
W  .. 

S  •  . . . 

s  . ... 

8  .  .. 
S  .  .. 
S  .  ... 
SW. 
w  ..  . 
sw. . 

NW.. 
W  ..  . 
W  ..  . 
W  ... 
W  ..  . 


Velocity,  in 
mileg,  per 
hoar. 


a 


2 
60 

4 
GO 
35 
12 
25 

4 

12 
12 
35 
35 
12 
12 
25 
60 
35 
45 

4 
12 
45 
25 
25 
12 

4 

4 

12 
25 
25 
25 


35 
4 

35 

25 

12 

4 

4 

4 

45 

60 

25 

4 

25 

35 

4 

75 

45 

4 

4 

60 

12 

2 

35 

35 

60 

4 

60 

75 

75 

4 

2 


m 


45 
25 

4 

45 
12 

4 
12 
35 
45 

4 

60 
45 
25 
25 
35 
75 
25 
25 
25 
45 
60 
35 
35 
35 

4 
25 

4 

35 
35 
60 


25 
25 
45 
35 

4 
25 
12 
90 
12 
25 
45 
35 
12 
45 
12 
60 
60 

2 
25 
25 

4 
12 
45 
25 
45 
12 
75 
60 
60 
12 

4 


a 

o. 
a> 


75 
45 
25 
35 

2 
12 
25 
25 
60 
12 
75 
24 
35 
45 
45 
75 
35 
12 
45 
60 
45 
60 
25 
25 
12 

4 
25 
45 
25 
45 


35 
12 
35 
45 

2 
12 
35 
90 
75 
35 
25 
45 
35 
35 
25 
75 
45 
12 
35 
45 

4 
25 
25 
35 
60 
35 
90 
75 
45 

4 
12 


la 


a 
o 

w 

t 

.s 

1 

& 


40.3 
43.3! 
10.71 
33.0 
12.7 

9.3| 
19.0, 
21.  0 
39.0, 

6.7 
56.7 
26.0 
16.0 
20.7 
26.0 
51.7 
31.  7| 
27.3 
24.7, 
32.3 
50.0 
26.7 
28.3 
17.3 

&3 
11.0, 
13.7 
33,0 
28.3 
10.0 


8.  IW. 
We«t  . . . 
S.  85W. 
N.  8W. 
N.  22W. 
WeHt  . . . 
S.  72W. 
8.  48W. 
Sonth  .  . 
N.  82W. 
South .  . 
8.  63W. 
N.  45  E  . 
S.  8W.. 
S.  72W. 
N.  61  W. 
We»t  . . . 
8.  45W. 
Sonth  .  . 
N.50W. 
West  . . . 
S.  32E  . 
N.  45W. 
8.  31  W. 
8.  54W. 
8.45W. 
South  .  . 
S.IOW. 
West . . . 
8.45W. 


Amount    of 
cloudiness. 
(0=clear 
sky.) 
(10=sky  en- 
tirely over- 
cast. 


1. 5  S.  64  W. 


31.7 
13.7 
3a  3 
10.7 

6.0 
17.3 
17.0 
60.7 
33.3 
40.0 
31.7 
26.0 
24.0 
38.3 
12.7 
70.0 
50.0 

6.U 
20.7 
20.7 

6.7 
13.0 
35.0 
31.7 
55.0 
16.7, 
71.0 
70.0 
60.0 

6.3 

6.0 


N.45W. 
8.  45  W. 
South  .  . 
8.  32  W. 
8.  45  W. 
N.23E. 
South  .  . 
S.  44  W. 
8.  33  W. 
West  . . . 
S.  45  W. 
8.  21  W. 
8.  45  W. 
N.  45  W. 
S.  32  W. 
N.  45  E  . 
N.  45  W. 
West  . . . 
S.  2W. 
N.  76  E  . 
South  .  . 
South .  . 
Sonth.  . 
8.  45  W. 
West . . . 
S.  42  W. 
N.56  W. 
West  . . . 
West . . . 
8.  53W. 
West... 


• 

a 

• 

a 

d 

a 

t* 

CM 

5 

7 

5 

4 

6 

7 

6 

7 

6 

5 

5 

4 

7 

5 

7 

6 

8 

5 

4 

6 

10 

8 

6 

7 

7 

6 

6 

7 

10 

10 

10 

10 

ef 

7 

7 

6 

10 

10 

10 

8 

7 

8 

10 

10 

6 

7 

7 

6 

6 

7 

5 

7 

5 

6 

7 

10 

10 

10 

10 

8 

.2 

7.0 

a 


9 

7 

9 

8 

7 

6 

6 

10 

10 

6 

7 

8 

9 

10 

17 

10 

9 

8 

8 

8 

9 

10 

8 

7 

8 

6 

8 

10 

10 

7 


19.6  8.  72  W.  7. 3 

I 


8 

7 

6 

4 

5 

4 

10 

10 

6 

7 

7 

6 

7 

6 

10 

10 

7 

10 

7 

6 

6 

7 

fi 

5 

4 

6 

8 

8 

6 

7 

10 

10 

10 

10 

6 

4 

•  7 

10 

10 

10 

7 

6 

6 

7 

10 

10 

10 

8 

10 

7 

6 

5 

7 

6 

6 

7 

6 

5 

6 

7 

7 

6 

7.3 

7.1 

8 
6 
6 

10 
8 

10 
8 
9 

10 
7 

10 
8 
9 
9 
8 

10 
8 
6 

10 
8 
7 
6 

10 

10 

10 

10 
8 
8 
8 
6 
8 


§•0 
o  3 

Q. 

*  s 
>  s 
«•§ 


apa  aSS 

<      < 


.17 


.33 
.79 
.70 

'.'ie 


26 


36 
62 


3.38 


.42 

.48 


.40 
.20 


.34 
'.'12 

"."io 

.66 


2.12 
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Reductions  of  the  monthlfy  meteorological  register  cf  the  survey  of 


TKMPKRATURI— PAHRElfHEIT. 

1 
YAPOR. 

Barometer  reduced  to  temperature 
of  32^  Fahr.,  ezpresMed  in  United 

1 

1 

Stateii  iDcbeM  and  deoimalf . 

Wet  bulb,  or 

Dry  bulb,  or  tem- 

Elarticity.lnU.S. 

Date. 

point  of 
eraporation. 

perature  of  the 
open  air. 

• 

incbei  and  drd 
mall. 

a 
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the  northern  and  northwestern  lakes  at  Charlotte,  New  York, 
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12 
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12 

25 

2 

2 

2 

4 

4 

2 

25 

2 
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5.0 
5.3 
24.7 
15.3 
6.0 
16.3! 
l&O 
21.  o! 

a  7: 

a7i 

6.31 

15.71 

15.0 

9.0 

13.7 

16.0 

14.0 

27.0 

2  3! 

2  31 

a  3 

aoi 

16.3 
3.3! 
1.7 
4.0; 
&0 
4.8 
15.3 
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8.  19  E  . 
8.7W.. 
Sonth  .. 
8.33W. 
S.  5  Tj  . . 
S.45W. 
8.  51  W. 
8.53W. 
N.  9E.. 
N*.  33  E  . 
S.59W. 
8.55W. 
8.56W. 
N.  71  B  . 
8.  45W. 
8.  KSW 
We»t.  .. 
N.3W.. 
N.  12  W. 
8.  55W. 
8.85E.. 
N.  45  E  . 
N.  43  W. 
N.  78  W. 
N.  75  W. 
N.  6  W. 
N.  9  W. 
N.  8  W. 
N.25W. 
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N.59E. 


Amoant  of 
cloudlneai. 
(0=elear 
»ky.) 
(10=  iky  en- 
tirely over- 
cast.) 


6.2  S.52W 


19.7 
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11.8 
19.0 
20.3 
24.01 
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11.7 

1.3 
10.3 
25.0 

7.3 
23.3 
11.7 

5.3 

a7 

&7 

4.7 

3.0 
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a7 

5.7 
5.0 
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5.0 
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0.3 
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Sonth  . 
8.80W 
N.  15W. 
8.34  W 
N.77W. 
N.54W. 
N.  45  W 
8. 17W. 
N.23E 
N.33W 
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N.  21  E 
8.  45  E 
N.  7E.. 

N.  uc: 

N.  16  E. 
N.  81  W. 
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N.28W. 
West.  .. 
N.  23W. 
8.76W. 
N.58W. 
8.  6W.. 
8.  33E  . 
S.  13W. 
8.  low. 
N.45E. 
8.  b4  l!^  . 


a 


2 

10 
4 
10 
0 

8 
4 
5 

10 
0 
1 
3 
3 
6 

10 
2 
5 

10 
4 
9 
8 
8 

10 
6 
5 
0 
2 
6 
2 
9 
1 


5.3 


N.  57  W. 


10 
2 

10 

10 
4 
5 
2 
3 

10 
2 
0 
5 

10 

10 

10 
3 
0 
2 

10 
3 
9 
5 

10 
2 
2 
9 
8 
3 

10 
7 

10 


a 

CI 


4 

10 
8 
6 

10 
5 
4 

10 
7 
2 
4 
2 
7 
4 
1 
2 
3 

10 
7 

10 
9 
4 
3 
3 
3 
8 
3 
2 
4 
3 
4 


6.0 


10 
8 

10 
2 

10 
2 
4 

10 
7 
3 

io 
7 

10 

10 
0 
0 
7 

10 
3 
4 
5 
4 

6 
4 

8 
3 

10 
2 
8 

10 


a 


0 
3 
2 

10 
8 
0 
3 
4 
7 
2 
0 
0 
7 
3 
0 
1 

10 

10 
8 
0 
4 

10 
2 
2 
1 
8 
2 
2 
2 
1 
4 


5.2  3.7 


10 
6 

10 
2 

10 
0 
0 

10 
6 
7 
0 

10 
8 
7 
5 
0 
3 
8 
3 
1 
2 

10 
3 
6 
1 
8 
1 

10 
3 

10 
6 


^1 
11 

K 

0-5 
••   . 

aoo,; 

< 


6.0   5.3 


1 


s 


ooo 


1^1 


^«  a 

Z   "^ 

is9 


.28 
.04 


.40 


1.02 


.10 
.02 
1.38 
.65 
.29 


21 
06 


57 
14 


.34 
.02 
.02 


.09 


.02 


a93 
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EEPOHT   OF  THE   SECRETARY   OF   WAR. 


Reductions  of  the  monthly  meteorological  register  of  the  survey  of 


TKMPEIUTURK- 

-FAHRENHEIT. 

1 

TAPOR.         ' 

1 

Barometer  rednced  to  temperature 
of  32<^  Fahr.,  exprestied  in  United 

»                    ' 

States  inches  and  decimali. 

Wet  bulb,  or 

Dry  bulb,  or  tem- 

EUtticity.inU.S. 

Date. 

point  of 

perature   of  the 

iochei  and  ded- 

• 

evaporation. 

open  air. 

• 

8 
J 

9 

• 

e 
a 
1 

mail. 

■ 

a 

• 

• 

• 

• 

s 

d 

• 

fib 

• 

a 

• 

a 

• 

0, 

• 

a 

• 

0. 

• 

• 

a 

• 

• 

a 

6. 

6     c 

r- 

C« 

a 

S 

o 

01 

o> 

0 

a 

A 

S 

0 

0 

t* 

Ct 

a     S 

1866. 

0 

0 

0 

0. 

0 

Sept.      1 

29.631 

29.445 

29.538 

63 

•  •  • 

69 

66 

•  •  •  • 

72 

69.0 

89 

54 

.5361.... 

.66?.6P5 

2 

29.493 

29.461 

29.683 

29.546 

69 

77 

68 

73 

84 

73 

7a  7 

86 

61 

.655.  832.61k. TO? 

3 

29.757 

29.738 

29.681 

29. 725 

55 

70 

62 

60 

75 

66 

67.0 

75 

49 

.367!.666.i<r2..'^12 

4 

29.734 

29.678 

29.546 

29.653 

61 

70 

64 

65 

75 

68 

69.3 

77 

52 

.483'.  666. 543. :*^ 

5 

29.593 

29.598 

29.654 

29.615 

64 

66 

59 

69 

75 

64 

69.3 

75 

53 

.529'.5I9'.433.4H 

6 

29.670 

29.740 

29.792 

29.734 

50 

65 

59 

55 

74 

64 

64.3 

74 

42 

.295. 497. 433.  ♦•? 

7 

29.742 

29.549 

29.512 

29.601 

54 

60 

59 

58 

63 

62 

61.0 

64 

45 

.365.  478!.  460.434 

8 

29.494 

29.619 

29.617 

29.577 

57 

60 

52 

61 

63 

56 

60.0 

64 

45 

.412.478.335  f** 

9 

29.865 

29.861 

29.863 

55 

•  •  •  • 

54 

60 

■  «  •  • 

5ft 

59.0 

68 

42 

.367 365. 3n» 

10 

29.917 

29.838 

29.802 

29.852 

48 

64 

55 

52 

69 

58 

59.0 

67 

40 

.282. 556.  .193. 4i} 

11 

29.622 

29.318 

29.281 

29.407 

55 

65 

66 

58 

67 

70 

65.0 

70 

45 

.393,.577.5J*)..'.:» 

12 

29.286 

99.285 

29.311 

29.294 

60 

65 

61 

64 

72 

66 

67.3 

72 

52 

.465.5241.470.4*: 
.  438'.  550*.  505, 4> 
.269.457.32l.:>t» 
.20e.21T.238.:S] 

13 

29.  521 

29.628 

29.674 

29.608 

60 

65 

60 

66 

70 

61 

6.'5.7 

70 

44 

14 

29.695 

29.536 

29.590 

29.607 

48 

61 

51 

53 

67 

55 

58.3 

67 

42 

15 

29.981 

30.024 

30.053 

30.019 

40 

48 

43 

43 

57 

46 

52.0 

57 

34 

16 

29. 9-25 

29.785 

29.757 

29.822 

45 

58 

56 

49 

63 

60 

57.3 

63 

31 

.247.4l6;.3%.:a3 

17 

29.626 

29.664 

29.702 

29.664 

60 

59 

52 

64 

64 

58 

62.0 

65 

46 

.465.433.3«*.4H 

18 

29.683 

29.645 

29.597 

29.642 

50 

51 

53 

54 

56 

56 

55.3 

60 

44 

.308. 308'.  363.. ^S 

19 

29.613 

29. 645 

29.615 

29.624 

51 

51 

50 

54 

53 

53 

53.3 

55 

43 

.335.348.321.335 

20 

29.775 

23.558 

29.482 

29.605 

51 

54 

55 

53 

67 

58 

59.3 

58 

42 

.  348.378. 393.  r3 

21 

29.467 

29.668 

29.676 

29.604 

56 

47 

47 

60 

52 

49 

53.7 

64 

38 

.396|.257.297.3I" 

22 

29.848 

30.039 

30.060 

29.982 

42 

49 

43 

48 

55 

47 

50.0 

55 

33 

.189'.  269. 125. 2* 

23 

29.928 

30.001 

29.814 

29.914 

44 

52 

49 

48 

58 

53 

5ao 

59 

26 

.236.309.295.2* 

24 

29.923 

29.824 

29.794 

29. 847 

43 

61 

57 

46 

68 

61 

58.3 

68 

34 

.238. 443. 412. 3« 

25 

29.807 

29.655 

29.699 

29.720 

58 

66 

61 

63 

71 

63 

65.7  ;  73 

50 

.416. 572. 510. 43S 

26 

29.852 

29.874 

29.904 

29.877 

49 

50 

40 

50 

53 

42 

48.3 

63 

34 

.335'.32i.;si/se 

27 

29.913 

29.985 

29.950 

29.949 

42 

56 

m 

46 

63 

51 

53.3 

65 

31 

.215.3561.34?  W 

28 

30.050 

29.989 

29.952 

30.997 

47 

63 

52 

51 

69 

54 

58.0 

70 

36 

.270.495J.:W2.rt 

29 

30.082 

29.974 

29.998 

30.018 

46 

64 

55 

49 

67 

59 

58.3 

73 

S,*} 

.271.556).  380.  ♦li 

30 

29.901 

29.859 

29.896 

29.885 

55 

B      •     •      • 

59 

■  «*  •  * 

53 

■  •  •  • 

58 
56.5 

65 
61.1 

56 
58.6 

59.7 

67 

■  •  •  # 

35 

•  •  •  - 

.39;] 
.357 

t.  430:.  363 

Meant 

29.746 

29.672 

29.713 

29.726 

6a2 

'.430!.  402 

1         ! 

Oct       1 

29.932 

29.878 

29.789 

29.866 

50 

63 

59 

54 

73 

63 

63.3 

74 

39 

.3ffi 

.442 

.447.3* 

2 

29.705 

29.518 

29.612 

52 

•    •    a    • 

63 

57 

•  •  •  • 

67 

62.0 

80 

47 

.322l....,52?.4£ 

3 

29.786 

29.803 

29. 757 

29.782 

45 

47 

.37 

49 

53 

41 

47.7 

66 

30 

.2471.244. 1 6?.  iJ' 

4 

29.614 

30.032 

30.078 

29.908 

39 

43 

40 

42 

49 

44 

45.0 

50 

S9 

.  199|.  1991 195. 1!*' 

5 

30.329 

30.227 

30.168 

29.241 

36 

49 

41 

40 

57 

44 

47.0 

56 

20 

.160'.  2421. 218. 3iT 

6 

30. 192 

30.167 

30.030 

30. 130 

37 

53 

44 

39 

62 

47 

49.3 

68 

25 

.194;.  284. 249.  ?e 

7 

29.970 

29.857 

29.789 

29.872 

44 

70 

60 

47 

76 

63 

62.0 

76 

34 

.249L652l47g.4<i' 

8 

i9.  843 

29.783 

29.784 

29.  803 

58 

68 

62 

61 

74 

64 

66.3 

76 

49 

.443.604.529.523 

9 

29.826 

29.728 

29.741 

29.765 

52 

61 

63 

56 

66 

66 

62.7 

67 

45 

.335.47^^.536.447 

10 

29.834 

29.796 

29.862 

29.831 

52 

59 

55 

57 

64 

58 

59.7 

67 

46 

.  322,'.  433  393  K' 

11 

29.887 

29.804 

29.765 

29.819 

49 

61 

50 

52 

68 

53 

57.7 

66 

42 

.3081. 443. 321.  iST 

12 

29  804 

29.757 

20.740 

29.767 

39 

55 

53 

42 

58 

55 

51.7 

60 

31 

.199 

.393.376.2:3 

13 

29.818 

29.865 

29.701 

29.795 

50 

52 

43 

62 

58 

47 

52.3 

50 

35 

.334 

.aw.  225.  i)^ 

14 

30.012 

29.974 

30. 012 

29.999 

47 

50 

47 

.% 

56 

50 

52.0 

55 

30 

.283.282.2t?3.3!C 

15 

30.027 

30.127 

30.060 

30.071 

49 

53 

46 

52 

63 

51 

55.3 

61 

34 

.3fJ8'.270;.245.2T4 

.      16     30. 123 

30.059 

29.878 

30.020 

43 

56 

55 

46 

65 

59 

56.7 

68 

33 

,238.330.380.310 

17 

29.877 

29.784 

29.769 

29.810 

49 

59 

58 

52 

65 

63 

60.0 

68 

40 

.  308. 420l  416.3-1 

18 

29.875 

29.813 

29.745 

29.811 

45 

66 

53 

49 

74 

57 

60.0 

75 

38 

.247. 538. 350.  t' 

19 

29. 823 

29.767 

29.750 

29.780 

50 

64 

62 

54 

77 

68 

66.3 

77 

40 

.308.  422. 476. fV 

20 

29.921 

29.836 

29.809 

29.855 

54 

65 

65 

58 

71 

65 

64.7 

76 

40 

.365.537.617.5ft 

21 

29.752 

29.620 

29.551 

29.641 

56 

68 

65 

62 

77 

70 

69.7 

77 

46 

.369. 564. 550.  *4 

22 

29.336 

29.591 

29.553 

29.493 

62 

58 

49 

68 

65 

63 

65.3 

77 

43 

.476;.389.295.»-. 
.160.376^.221'.^ 

23 

29.596 

29.520 

29.564 

29.560 

39 

53 

42 

45 

55 

45 

48.3 

55 

33 

24 

29.590 

29.&39 

29.707 

29.645 

33 

40 

38 

36 

43 

41 

40.9 

49 

24 

.149.208|.190.l!C^ 

25 

29.907 

29.968 

29.942 

29.939 

33 

40 

35 

37 

43 

35 

38.3 

44 

25 

.  136.208.904.  J<» 

26 

29.798 

29.712 

29.755 

3:) 

40 

•  •  •  • 

37 

43 

■  •  ■  ■ 

26.7 

•  •  «  > 

.136.208 1^ 

27 

29.752 

29.855 

JUt  "Do 

29.865 

37 

45 

41 

43 

48 

44 

45.0 

50 

^ 

.142. 260. 218.  JP^ 

28 

30.022 

29.933 

29.724 

29.893 

39 

42 

42 

43 

46 

46 

45.0 

46 

31 

.186;.  215. 215.  ae 

.282*.  349. 349.329 

29 

29.658 

29.530 

29.410 

29.533 

46 

52 

52 

52 

55 

55 

54.0 

55 

37 

30 

29.394 

29.401 

29.394 

29.396 

43 

43 

44 

46 

47 

46 

46.3 

55 

35 

.238.225.8fi2.Wi 

31 

29.588 

29.730 

29.765 

29.694 

35 

36 

33 

37 

48.9 

1 

40 

59.7 

I 

36 
53.4 

37.7 

46 

24  . 

178 

13, 

160. 149.  iw 

1 

Heaai. ... 

29.822 

29.828 

29.778 

29.805 

53.5 

3«^.3».3i: 

1 

1 

1 

SBPOBT   OF   THE  SECKETABT  OF  WAB. 


665 


the  northern  and  nortktoestem  lakes  at  Charlotte,  New  York, 


YAPOR. 


Humidity. 
Satoration = 1,000. 


a 

a 

a 

d 

• 

d 

r* 

e« 

A 

.838 

.852 

.807 

.714 

.761 

.708 

.768 

.786 

.783 

.768 

.793 

.747 

.  599 

.727 

.681 

.593 

.727 

.756 

.831 

.828 

.769 

.831 

.747 

.708 

.756 

.727 

.841 

.816 

.816 

.843 

.799 

.780 

.668 

.735 

.665 

.751 

.941 

.667 

.690 

.743 

.750 

.465 

,767 

.710 

.723 

.765 

.780 

.727 

.641 

-738 

.687 

.809 

.802 

.844 

.798 

.864 

.812 

.816 

.765 

.660 

.853 

.563 

.620 

.698 

.704 

.641 

.733 

.767 

.647 

.769 

.723 

.754 

.886 

.927 

.798 

.829 

.691 

.619 

.929 

.722 

.700 

.867 

.781 

.841 

.761 

.816 

.680 

.809 

.753 

.671 

.791 

.738 

.545 

.776 

.092 

.790 

.710 

.606 

.653 

.744 

.572 

.677 

.645 

.521 

.756 

.816 

.511 

.772 

.772 

.727 

.831 

.825 

.720 

.888 

.747 

.735 

.838 

.693 

.727 

.816 

.794 

.647 

.798 

.744 

.816 

.869 

.861 

.641 

.698 

.786 

.627 

.786 

.794 

.470 

.653 

.767 

.535 

.761 

.794 

.680 

.723 

.710 

.634 

.752 

.738 

.456 

.695 

.756 

.708 

1. 000 

.665 

.608 

.751 

.695 

.631 

.733 

.533 

.869 

.762 

.705 

.750 

.738 

.619 

.750 

1. 000 

.619 

.750 

.511 

.777 

.756 

.669 

.691 

.691 

.727 

.805 

.805 

..767 

.698 

.843 

.807 

.645 

.705 

.724 

.663 

.777 

P^ 


.845 
.761 
.754 
.781 
.691 
.667 
.805 
.782 
.721 
.795 
.819 
.728 
.792 
.700 
.661 
.733 
.716 
.745 
.821 
.831 
.759 
.627 
.695 
.728 
.788 
.851 
.746 
.763 
.798 
.768 


.755 


.686 
.741 
.656 
.664 
.641 
.700 
.777 
.811 
.773 
.745 
.746 
.810 
.733 
.733 
.639 
.688 
.732 
.699 
.630 
.821 
.675 
.686 
.721 
.731 
.790 
.689 
.681 
.684 
.779 
.769 
.719 


WWD. 


Direction. 
From  whenoe. 


d 

d 

t- 


S 

i3   •    ■  ■  •  ■ 

S  •  •  •  •  • 
NE  .  .. 

<3  •   •  •  •  « 

8  tt   -  - . 

s.  sw. 

NW... 
NW... 
NW... 

SB.... 
SW... 

sw... 

8.  8W. 

W 

8  .  .  • . . 

8 

NW... 

N 

E  ,  . . . . 

w 

w 

SB.... 
8  •  • . .  • 

SB 

N 

W 

<s  •  •  •  • . 
SW... 
N 


a 


SW... 

E 

NE ... 
NIV  . . . 
W.NW. 

E 

NW... 


8.  8W. 
SB.... 
SW  ... 

w 

N.NE. 

W 

SB.... 
NW... 
NE.... 

N 

E 

N.NW. 

W 

NE .... 
8  >  . . . . 
SB  ... 
NW... 

N 

8 

N 

N 


a 


S  .... 

w.... 

s .  ... 
SW-. 

w.... 

B 

NW.. 

NW.. 
SB  . . . 
SB... 
SW.. 

8 

W.... 
W.... 

8 

SB  . .. 
NE... 
N.  ... 
B  •  . . . 
8  •  • . . 
W.... 
E.NE 
o  •  . . . 
SB... 
B  .  . .  . 

8 

c)  .  .  .  . 
SW.. 
SW  .. 


Velocity,  in 
mlleM,  per 
hour. 


4 

12 
4 
2 
4 
4 
2 
4 

12 

2 

2 

35 

12 

4 

12 

25 

35 

4 

41 

45 

25 

4 

25 

12 

12 

45 

4 

4 

4 

12 


.721 


SW  .. 

O   •  ■  •  • 

NE... 
SB... 
S.SB. 
8 

S  .  ... 

SW  .. 
SW  .- 

B 

B  .  .  •  • 

E 

N 

N.NE 
NW.. 

N 

W.... 
NW    . 

S 

8W  .. 

£).... 

8  .  . . . 

8 

SW  .. 
N  .  . . . 

E 

SW  .. 

B 

o  .  .  •  • 
NW.. 
NW.. 


<  •  •  •  •  • 
N 

C%     •  •  •  •  • 

NE . . . . 

B 

S.  SW. 
NW... 
NE.... 
SB-... 
£  .  . . . . 
E.  NE. 
NE.... 
NW... 
NW.. 

N 

W 

N  .  . . . . 
8W... 
E  -  •  •  •  • 
o  •  •  •  •  • 
sw ... 
sw ... 
sw ... 
N . ... . 
SB.... 

W 

E  .  . .. . 
o  .  . . . . 
NW... 
NW... 


SB.... 

w.sw. 

w 

17   •• • • . 

13    •    •  •  «  « 

s 

sw... 

w 

N 

SB.... 
E  -  •  •  • . 

I^     •     •  •  «  a 

SW  ... 

w 

NW... 
N .  .... 

W 

8 

8 

B 

■7    *   •  •  •  « 

NW... 

s  w  . . . 

8  inr    •  . . 

SW  ... 


X^   ....  I 

B  . . ... 

B  . ... I 
NVir  .  ., 

NW.., 


4 
12 
45 
12 

4 
25 

4 

4 

2 
25 
12 

4 

60 
45 
35 

2 

2 
25 
25 

4 

25 
35 

4 
12 
12 
45 
25 
25 
25 
12 
25 


a 

01 


25 

12 
12 
25 
25 

4 
12 

i2 

4 
45 
45 

4 

25 
12 
25 
12 
25 
25 
35 

2 
45 
12 
12 
25 
12 
12 

4 
12 


12 

'  «  •  ■ 

25 
35 
12 
12 
25 
4 

45 

35 

2 

12 

25 

35 

12 

2 

4 

2 


4 

2 

45 


a 


25 

25 
2 
2 
4 
2 

35 
2 
2 
2 
4 

25 
2 

35 
2 
2 
2 

25 

25 
4 
4 
2 

12 

35 
2 
2 

12 
4 
4 

12 


4 

12 
4 

35 
2 
4 

12 
2 

25 

25 
2 

12 
2 
2 
2 
2 
2 
2 
25  I  12 


2 
2 
4 


35  35 
4  i  60 
12  !  2 
12  '.... 
12  :  35 
25  I  25 
12  '  2 
35  35 
45  I  12 


>  9 

I  i 
II 


9.7 
17.3 

a7 

4.0 

7.7 

9.3 

12.7 

6.0 

4.7 

4.0 

27 

35.0 

18.0 

11.7 

13.0 

12  0 

8.3 

12  7 

31.7 

24.7 

16.0 

27 

21.0 

19.7 

8.7 

210 

1.3 

6.7 

2U 

6.0 


28 


o 
South  .. 
8.45W. 
S.  67B  . 
N.  49  E. 
N.  62W. 
N.  76  W. 
8.  88B  . 
N.  45  W. 
N.45W. 
S.  22  W. 
8.  80B  . 
S.  45  W. 
S.79  W. 
WeBt... 
WeBt... 
8.  18  E  . 
S.  41W- 
N.39E  . 
North  .  . 
East  .  .. 
N.  53W. 
Went . . . 
N.  73E. 
South  .. 
8.  45  W. 
N.  16  W. 
'WeMt... 
South .  . 
S.  75  W. 
N.29W. 


S.  40  W. 


5.0 

6.7 

21.0 

20.7 

3.7 

10. 

L13. 

2 

21. 

29. 

5. 

7.3 

26.0 

22.3 

16.3 

2  0 

27 

8.3 

19.0 

1.3J 

9.7 

24.3 

24.3 

25l3 

7.3 

lao 

11.3 
25.0 

lao 

27.0 
27.3 


1.4 


S.  47E 
S.  34W. 
N.  26  E  . 
N.  8  E. . 
N.  79  B. 
8.  22E. 
S.  27  W. 
Went . . . 
N.  29  E. 
S.  61  E  . 
Bast  .  .. 
N.  43  E . 
N.  12  E  . 
N.  8W. 
N.  45  W. 
North  .  . 
West . . . 
N.  45  W. 
8.  18  W. 
8.  52E 
South . 
S.  28W. 
8.  43  W. 
S.  45W. 
N,  4W. 
S.  81  E  . 
N.  60W. 

East 

South .  . 
N.45W. 
N.45W. 


N.25W. 


Amount    of 

cloudineas. 

(0=rclear 

•ky.) 
(10= sky  en- 
tirely over- 

cant) 


a 


2 

10 
3 
1 

10 

2 

9 

10 

2 

0 

10 

5 

2 

7 

9 

10 

8 

10 

10 

10 

10 

8 

7 

0 

10 

10 

0 

0 

2 

4 


6.0  a  5 


10 

2 

10 

9 

0 

0 

4 

2 

2 

9 

5 

5 

10 

2 

0 

0 

2 

0 

4 

4 

2 

4 

4 

7 

10 

10 

8 

10 

10 

10 

10 


a 


8 
10 
1 
4 
2 
10 
9 

»  *  •  ■ 

3 

10 

10 

6 

6 

5 

10 

10 

10 

10 

10 

10 

1 

4 

7 

10 

10 

2 

2 

9 

8 


5w3 


1 

3 

4 

0 

3 

5 

5 

10 

10 

9 

2 

0 

0 

0 

7 

2 

7 

8 

10 

1 

7 

10 

6 

10 

10 

10 

10 

10 

8 


■ 

o» 


4 

2 
6 
0 
4 
0 
10 
0 
0 
0 
10 
4 

10 

2 

0 

10 

10 

10 

8 

10 

10 

4 

2 

10 

10 

10 

0 

0 

2 

0 


5.8 


4.9 


0 

7 
5 
3 
0 
0 
0 
0 
2 
3 
0 
8 
0 
0 
0 
0 
3 
0 
0 
4 
7 
0 
10 
10 

1 


10 
10 
10 
10 
6 


as 


o  .'3 

i^a 

< 


.03 
.16 


.33 


1.06 
.03 


.41 


.12 


.24 
.35 

.21 
.12 
.17 
.04 


.60 
.10 


a97 


.03 


.10 
.14 
.05 
.95 
.06 


1.34 
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TKMPERATURK— FAHRKNUHT. 

TAPOB. 

Barometer  redneed  to  temperature 
of  32*=>  Fahr. ,  expreiMed  In  United 

Statei  Inches  and  decimals. 

Wet  bulb,  or 

Dry  bulb,  or 

tem- 

Elasticity,  In  U.S. 

Date. 

point  ( 

»f 

peratnre  of  the 

inches  sod  ikc- 

evaporation. 

open  air. 

• 

B 

0 

a 

• 

a 

• 

a 

• 

• 

a 

• 

• 

i 

a 

• 

a 

• 

• 

a 

6, 

• 

a 

• 

a 

• 

• 

a 

d 

i 

• 

a 

• 

6      S  .  c 
d     a    t 

r- 

c< 

o» 

S 

0 

O 

o> 

I* 

0 

9i 
0 

s 

o 

i 

o 

I* 

c»     »    S 

1866. 

o 

o 

o 

i 

Nov.       1 

29.858 

29.681 

39.476 

29.672 

33 

42 

42 

37 

47 

49 

44.3 

49 

23 

.136 

.  902!.  nj.  ITi 

2 

29.681 

29.832 

29.840 

29.784 

43 

39 

37 

47 

43 

40 

4a  3 

49 

29 

.  925j.  186 .  If^L  LC 
.  I42i.  177 .  165i  I'i 

3 

30.022 

30.044 

30.004 

.-MX  023 

32 

.38 

35 

35 

42 

38 

38.3 

43 

34 

4 

30.194 

30.255 

30.269 

:)0.239 

34 

34 

34 

38 

38 

36 

37.3 

40 

35 

.144'  144.171V  U 

5 

30.420 

30.457 

30.389 

30.422 

29 

33 

27 

32 

37 

29 

32.7 

39 

18 

.  196L  136i.  1^   Vi* 

6 

30.450 

30.343 

30.162 

30.318 

23 

42 

32 

25 

51 

34 

36.7 

37 

17 

.100 

.  149.  ISS.  li 

7 

30.071 

29.913 

29.878 

29.954 

30 

52 

41 

32 

60 

43 

45.0 

60 

18 

.144 

.2«;.23l»  ." 

8 

29.730 

29.789 

29.745 

29.755 

36 

53 

48 

40 

63 

53 

52.0 

63 

22 

.160 

.270 

.  26r».  -SP. 

9 

29.833 

29.827 

29.738 

29.799 

47 

55 

48 

50 

63 

52 

55.0 

63 

37 

.283 

.327 

.  2ftr  n' 

10 

29.852 

29.722 

29.787 

40 

■  •  •  • 

40 

43 

-  •  •  • 

43 

4.^0 

53 

.13 

.908 

.. 

.  an?;  -it 

11 

29.438 

29.473 

29.552 

29.488 

47 

47 

40 

52 

50 

43 

48.3 

52 

33 

.257 

.383 

.  aOP  ;H.- 

12 

29.815 

29.883 

29.986 

29.895 

35 

42 

39 

38 

46 

41 

41.7 

49 

26 

.16> 

.215 

i.-2li  1/: 

13 

30.100 

30.084 

30.064 

30.083 

44 

45 

36 

47 

52 

38 

45.7 

53 

i» 

.349 

.TffTAHf.  iA 

14 

29.910 

29.801 

29.681 

29.797 

34 

44 

43 

36 

51 

47 

44.7 

52 

23 

.170 

.  196.  2jS,  I.^ 

15 

29.554 

29.293 

29.076 

29.308 

43 

50 

54 

46 

53 

57 

52.0 

57 

33 

.238 

.3211. 37-13:2 

16 

2a  947 

28.965 

29.035 

28.982 

38 

38 

35 

41 

42 

38 

4a  3 

56 

27 

.190 

.  177;.  16&  1" 

17 

29.350 

29.462 

29.560 

29.457 

37 

:» 

38 

40 

42 

40 

4a  7 

43 

28 

.181 

.l99.aiJ8^1>t 

18 

29.597 

29.628 

29.624 

29.616 

39 

45 

43 

41 

48 

46 

45.0 

48 

31 

.213 

.2er>!.2»;-;r 

19 

29.522 

29.368 

29.328 

29.406 

41 

47 

45 

43 

52 

48 

47.7 

53 

32 

.931.257|.iMu  eo 

'   20 

29.231 

29.276 

29.364 

29.290 

44 

41 

40 

47 

45 

42 

44.7 

51 

:« 

.249.205|.22i;2& 

21 

29.500 

29.560 

29.565 

29.542 

34 

32 

32 

36 

35 

34 

35.0 

43 

22 

.  170'  I42i.  1»  I* 

22 

29.566 

29.468 

29.483 

29.506 

26 

31 

32 

30 

33 

35 

32.7 

35 

17 

.130. 15lj.H-^H 

23 

29.693 

29.611 

29.701 

29.668 

30 

28 

27 

31 

31 

28 

3ao 

33 

16 

.  1551  1 19\.  13?  ir 

24 

29.784 

29.708 

29.638 

29.710 

26 

30 

32 

27 

33 

33 

31.0 

33 

16 

.  129;.  m.  m  !i' 

25 

29.964 

30.068 

29.918 

29.983 

26 

32 

23 

27 

33 

24 

28.0 

34 

15 

.129 

.168.  112;.  13b 

26 

29.931 

29.814 

29.833 

29.859 

36 

40 

33 

28 

45 

35 

36.0 

44 

14 

.117 

.  182'.  Ifi-j.  1^ 

27 

29. 869 

29.825 

29.683 
29.^ 

29.792 

36 

48 

44 

40 

53 

47 

46.7 

54 

23 

.160 

.269i.24i-  iS 

28 

29.6.15 

29.410 

29.481 

48 

54 

53 

53 

59 

56 

56.0 

59 

38 

.969 

.351.3©  ^ 

29 

29.385 

29.371 

29.348 

29.368 

52 

46 

45 

57 

50 

48 

51.7 

57 

37 

.332 

.25»r.3a'^ 

30 

29.  445 

29.450 

29.423 

29.439 

35 

37 

:« 

38 

40 

35 

37.7 

46 

25 

.165 
.185 

.18li.Iffi  !*• 

1 

29.745 

29.712 

29.683 

29.714 

39.9 

46.1 

41.0 

42.1 

.212 

.aej.i): 

Means.... 
Deo.       1 

29.636 

29.836 

29.803 

29.625 

29 

27 

28 

30 

30 

31 

3a3 

37 

18 

.149 

.113 

.ii<J.  If: 

2 

29.906 

29.929 

29.923 

29.919 

28 

33 

29 

30 

39 

31 

33.3 

38 

18 

.130 

1.110 

.  137 .  i:^ 

3 

29. 917 

29.801 

29.714 

29.8LI 

24 

40 

35 

26 

47 

42 

36.3 

41 

14 

.  1061. 156 

.113j.!if 

4 

29.286 

29.254 

29.426 

29.322 

40 

43 

42 

45 

45 

45 

4&0 

49 

39 

.182 

.251 

.2».-.Si' 

5 

29.825 

29.922 

30.  (KX) 

29.916 

:« 

45 

34 

34 

50 

36 

4a  0 

50 

23 

.175 

.234 

.  m  's'^ 

6 

3a  034 

29.861 

99.732 

29.876 

35 

39 

37 

38 

43 

39 

4a  0 

43 

21 

.165 

.186 

.  m  I'^i 

7 

29.766 

29.793 

29.672 

29. 744 

42 

48 

37 

45 

54 

39 

46.0 

53 

26 

.228 

.256 

.liH  i-^ 

8 

29.176 

29.139 

29.177 

29.164 

49 

49 

46 

53 

56 

49 

52.7 

55 

25 

.395 

.255 

♦.271  -.T* 

9 

29.391 

29.332 

29.418 

29.380 

39 

34 

29 

32 

39 

33 

34.7 

48 

90 

.126 

.  131 1.1  Ui.  154 

10 

29.548 

29.630 

29.623 

29.600 

16 

19 

15 

18 

21 

16 

ia3 

Xi 

3 

.067 

.0801.0741.0:4 

11 

29.761 

29.774 

29.783 

29.773 

16 

23 

18 

17 

27 

20 

21.3 

27 

3 

.078 

.078;.  076.  cm 

12 

29.781 

29.795 

29.803 

29.793 

15 

21 

18 

17 

23 

20 

2ao 

23 

5 

.063 

.090 

.0761.0:^ 

13 

29.905 

29.809 

29.815 

29.843 

17 

24 

21 

19 

25 

23 

22.3 

25 

7 

.071 

.117 

.m  is3 

14 

3a  135 

3a  167 

30.180 

3a  161 

11 

10 

9 

12 

11 

10 

11.0 

23 

2 

.061.057 

.054i.ur 

15 

30.271 

30.108 

30.065 

30.181 

15 

20 

21 

17 

22 

S3 

90.7 

23 

3 

.063.085 

.09ilt^ 

16 

29.725 

29.557 

29.475 

29.586 

17 

90 

21 

19 

22 

23 

21.3 

27 

7 

.071 

.085 

.C9i>£K 

17 

29.489 

29.597 

29.666 

29.584 

24 

24 

28 

25 

26 

30 

27.0 

3U 

8 

.117 

.106 

.130;.r.? 

18 

29.937 

29.882 

29.781 

29.867 

24 

33 

26 

26 

35 

28 

29.7 

34 

15 

.106 

.162 

.  utI.  I* 

19 

29.812 

29.738 

29.968 

29.839 

32 

35 

31 

33 

37 

33 

34.3 

.36 

16 

.168 

.178 

.151.1* 

20 

3a  291 

3a  404 

30.348 

30.348 

5 

8 

10 

6 

9 

11 

08.7 

33 

-6 

.043 

.051 

.OST.iBy 

21 

30.354 

3a  116 

29. 916     3a  129 

-11 

14 

15 

-10 

14 

15 

06.3 

17 

-S2 

.014 

.062 

.086.«1 

22 

29.949 

29.730 

29.6J0     29.730 

28 

34 

^ 

29 

36 

36 

33.7 

37 

5 

.142 

.170 

.ITT',  lei 

23 

29.282 

29.120 

28.975 

29.126 

37 

41 

40 

39 

44 

42 

41.7 

43 

95 

.194 

.318 

.221.211 

24 

29. 242 

29.272 

29.338 

29.284 

37 

:« 

31 

39 

39 

33 

37.0 

44 

93 

.194 

.152 

.  ISLl^fi 

25 

29.428 

29.483 

99.581 

29.497 

31 

33 

26 

33 

35 

28 

32.0 

35 

15 

.151 

.les 

.117ili3 

26 

29.750 

29.393 

29.572 

19 

•  •  •  * 

29 

21 

.... 

31 

2&0 

31 

10 

.080 

*  •  ■  • 

.  137 . 1* 

27 

29.341 

29.327 

29.317 

29.328 

26 

25 

20 

28 

26 

93 

25.3 

31 

13 

.117 

.193 

.0^.1* 

28 

29.361 

29.365 

29.628 

29.451 

16 

18 

17 

17 

19 

18 

18.0 

20 

10 

.078 

087 

.083l.(K{ 

29 

30.236 

29.753 

29.  788     29.  926 

18 

19 

17 

19 

■JO 

18 

19.0 

21 

5 

.087 

OW 

OW.OH? 

30 

29.902 

29.765 

30.001 

29.889 

17 

21 

17 

18 

23 

17 

19.3 

33 

5 

.083 

090 

31 

29.896 

29.861 

29.851 

29.869 

13 

26 

27 

15 
2&5 

28 
31.5 

28 

23.7 

29 

•  •  •  • 

-1 

.056. 

117 

13R.  UO 

Meant.... 

29.756 

29.701 

29. 702  1  29.  7-10 

28.3 



.118. 

136.126(.136 
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the  northern  and  northwutem  lakes  at  Charlotte^  New  York. 


YAPOR. 

WIND. 

Amount 

eloudlnc 

(0=:cle 

of 

ISS. 

ar 

'en- 
er- 

Amount  of  evaporation,  in 
U.   8.  Inches  and  deci- 
mals. 

Amount  of  rain  or  melted 
snow,  in  U.  8.  inches  and 

Humidity. 
Saturation  — l,00a 

Direction. 
From  whence. 

Velocity,  in 
miles,  per 
hour. 

in 

II 

11 
IJ 

35.0 

a? 

5.3 
1&3 
20.7 

ao 
ia3 

9.3 
27.3 

4.3 
19.0 
11.0 

a3 

10.3 
27.3 
41.0 

lao 
a7 
a7 

10.7 

'2a7 

32.3 

lao 

27.3 
11.7 
12.0 

lao 

• 

a 

1 

«ky.) 

(10-sk, 

tirely  ov 

cast) 

a 

• 

a 

d 
et 

• 

a 

• 

i 

• 

a 

4 

r- 

• 

a 

• 
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• 

a 

4 

«• 

35 
2 
8 

12 
35 

4 

4 

4 
12 
12 
35 

4 
12 
25 
25 
45 
25 
12 

4 

45 
45 
12 
35 
25 
45 
12 
12 
12 
12 
12 

i 

m 

fib 
01 

• 

a 

• 

A 

10 

10 

7 

10 

10 

0 

3 

3 

3 

0 

10 

3 

8 

8 

10 

10 

8 

10 

10 

9 

10 

10 

10 

10 

10 

9 

8 

10 

10 

10 

7.9 

• 

a 

• 

a 

• 

.619 

.624 
.669 
.661 
.628 
.619 
•  399 
.546 
.470 
.566 

".'tm' 

.691 
.535 
.535 
.798 
.661 
.744 
.777 
.660 
.684 
.698 
.800 
.685 
.703 
.893 
.607 
.667 
.703 
.716 
.732 

.505 
.732 
.719 
.803 
.775 
.792 
.8J3 
.667 
.727 
.750 
.750 
.824 
.811 
.696 
.813 
.719 
.890 
.767 
.777 
.829 
.792 
.696 
.883 
.893 
.868 
.797 
.772 
.809 
.777 
.797 

.583 
.700 
.693 
.686 
.696 
.646 
.724 
.  tXM 
.694 
.750 
.732 
.745 
.706 
.675 
.792 
.706 
.765 
.789 
.753 
.762 
.764 
.760 
.820 
.825 
.880 
.724 
.695 
.726 
.728 
.749 

8 

NW. .. 
N 

N.NW- 

N 

W 

SW-  .. 
SW... 

w 

w 

8 : 

SW.  .. 
NW... 

£i  .  .... 

SE.... 

w 

NW   .. 
S.8W. 
SB.... 
SB.... 
NW... 
NE.  .. 
NE.  .. 

W 

N 

S 

8 

S 

SW... 
W 

S 

W 

N.NW. 
NW. .. 

N 

W 

W 

SW.  . . 
w 

w. !'.!'. 

N 

NE.  .. 
8E.... 
SE.... 
W.SW. 
NW.  .. 
SW... 
SB.... 

W 

W 

NE.  .. 

W 

W 

N 

8 

S 

8 

SW... 
iV  - .  •  • . 

8 

S 

W 

N 

W 

W 

8 

SW.  .. 
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Reductions  of  the  monthly  meteorological  register  of  the  survey  of 


TKMPKRATUKE— PAHRKITHCIT. 

VATOR. 

Barometer  reduced  to  temperature 
of  320  Fahr.,  expressed  in  United 

States  inches  and  decimals. 
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the  northern  and  northwestern  lakes  at  Sackett*s  Harbor,  New  York, 
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Reductions  of  the  monthly  meteorological  register  of  the  iurtey  of 
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29.758 

29.672 

50 

50 

48 

5i 

54 

sa 

53.3 

K 

48 

.308 

.308.282.iS»!^ 

20 

29.778 

29.620 

29.52:J 

29. 640 

46 

54 

53 

49 

57 

56 

54.0 

58 

44 

.271 

.378.363.33: 

21 

29.436 

29.587 

29.690 

29.571 

64 

53 

47 

67 

55 

52 

58.0 

67 

47 

.556.349.«7.3Kn 

22 

29.849 

29.914 

29.954 

29.906 

43 

49 

45 

47 

55 

49 

50.3 

56 

43 

.225.269.247  3<f 
.1901. 268.  »5. 251 

23 

30.067 

30.  019 

29.997 

30.028 

38 

50 

49 

41 

57 

53 

50.3 

57 

37 

24 

29.987 

29.917 

29.861 

29.922 

47 

60 

53 

51 

67 

59 

59.0 

67 

42 

.270!.  425. 323.33^ 

25 

29.845 

29.671 

29.596 

29.704 

56 

64 

59 

60 

70 

62 

64.0 

70 

55 

..396 

.516.460.457 

26 

29.824 

29. 844 

29.825 

29.831 

49 

50 

47 

53 

54 

50 

52.3 

61 

46 

.295 

.308. 283. »i 

27 

29.859 

29.877 

29.895 

29.877 

45 

59 

54 

49 

65 

58 

57.3 

6 

41  1.247 

.420.365.34* 

28 

30.044 

30.022 

29.9rj 

3a  013 

49 

61 

53 

53 

66 

57 

58.7 

67 

47  1.  447 

.470.350.42? 

29 

30.021 

29.979 

29.925 

29.974 

46 

60 

55 

49 

66 

59 

58.0 

67 

45  ;.  363 

.438.380.39* 

30 

29.885 

29.847 

94.875 

29.869 

46 

61 

58 

50 

68 

63 

60.3 

68 

■  «  «  ■ 

46 

•      B      •      • 

.258 

.371 

.443.416.37? 

^ftOBDv • • • > 

29.748 

89.719 

27.704 

29.727 

56.6 

65.0 

6a3 

6a7 

.447.398.40* 

Oct        1 

29.935 

29.905 

29.819 

29.886 

47 

60 

56 

50 

67 

60 

59.0 

67 

46 

.2R3 

.425 

.396 

.J» 

2 

29.726 

29.598 

89.548 

29.624 

58 

55 

56 

63 

74 

61 

66.0 

76 

55 

416 

.iei.3SJ.33T 

3 

29.745 

29.773 

29.783 

29.767 

43 

41 

41 

47 

47 

45 

46.3 

60 

41 

.925 

.179. 905.  aa 

4 

29.956 

30.015 

30.118 

3a  030 

35 

41 

38 

36 

46 

42 

42.0 

46 

33 

.  165 

.  192. 177. 17? 

5 

30.296 

3a225 

30.260 

29 

*  •  •  ■ 

39 

31 

•  •  «  • 

42 

36.5 

49 

96 

.  137 

....'.199.1* 

6 

30.200 

30.099 

30.010 

30.103 

34 

51 

46 

38 

60 

49 

49.0 

60 

32 

.144 

.310.271.24* 

7 

29.907 

29.860 

29.813 

29.880 

48 

62 

58 

51 

68 

62 

60.3 

68 

44 

.996 

.476. 429. 4» 

8 

29.804 

29.776 

29.779 

29.786 

57 

64 

58 

61 

69 

61 

63.7 

69 

57 

.412 

. 529.443.4© 

9 

29.835 

29.802 

29.804 

29.814 

54 

58 

56 

57 

64 

60 

60.3 

65 

52 

.:r78 

.4ttJ.396.3ffl 

10 

29.  871 

29.881 

29.876 

51 

■  ■  •  • 

55 

55 

59 

57.0 

62 

50 

.321 

3eo.35& 

11 

29.858 

29.820 

89.792 

29.823 

47 

56 

52 

SO 

62 

56 

56.0 

63 

46  .983 

.369.335.39 

12 

29.805 

29.775 

29.727 

99.769 

43 

53 

54 

46 

59 

58 

54.3 

60 

42  .238 

..323. 365. 30* 

13 

29.795 
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30.074 
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.527.416.455 

28 

29.401 

29.418 
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29.512 
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.282. 934,.  258 

24 

29.563 

29.593 

29.711 

29.622 

40 

43 

38 

44 

47 

49 

44.3 

50 

37 

.195 

.909.177^.191' 

25 

29.899 

29.956 

29.959 

29.938 

32 

35 

31 

36 

40 

34 

36.7 

41 

30 

.199 

.  139.139i.l« 

26 

29.914 

29.767 

29.690 

29.790 

32 

38 

38 

36 

43 

42 

40.3 

43 

98 

.199 

.  164.17T.15J 

27 

29.674 

29.826 

29.974 

29.825 

35 

49 

36 

39 

45 

40 

41.3 

47 

35 

.198 

.228.160J.3U| 

28 

30.079 

29.938 

29.864 

29.960 

35 

40 

39 

38 

44 

43 

41.7 

44 

34 

.165 

.195. 18ft.  18* 

29 

29.725 

29.591 

29.473 

99.596 

47 

51 

55 

50 

54 

57 

5a7 

57 

38 

.883 

.335.407.343 
.9e3.936f-M0l 

30 

29.313 

29. 308 

29.363 

39.328 

51 

47 

41 

55 

50 

48 

51.0 

58 

44 

.391 

31 

29.561 

29.658 

29.792 

29.670 

40 

40 

36 

44 

49.7 

45 
58. 0 

41 

43.3 

47 

36 

.195 

.189. 

1 

147.175 
898*.  97 

Meant 

29.830 

29.786 

39.796 

99.809 

52.9 

53.3 

•  •  •  • 

■  •  ■  ■ 

.973 

.318. 

1 

1 

_J 

Ko  obferratiooi  taken  In  Norember,  the  obserrer  beiof  ilok. 
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the  northern  and  northweatern  lakes  at  SacketVt  Harbor,  New  York. 


TAPOR. 

WIHD. 

Amount  of 

eloudloen. 

(0  =  clear 

«ky.) 

(10 s=  sky  en- 
tirely over- 
cast) 

Amonnt  of  evaporation,  In 
U.  8.  inehei  and  deei- 
main. 

melted 
inehei 

Hnmfdity. 
Saturation  =■  1,000. 

Direction. 
From  whence. 

Velocity 
mlleH, 
.   hoar. 

.  In 
per 

«  a. 

1b 

&B 

1.3 

12.7 

0.7 

• 

1 

o« 

• 

a 

■ 

e 

e 

i 

• 

a 

i 

d 

• 

a 

d. 

• 

a 

• 

a 

a 

• 

p, 

01 

• 

a 

• 
at 

III 

< 

.727 

.644     .804 
.708     .7fW 
.663     .743 

.725 
.761 
.726 
.760 
.718 
.691 
.743 
.770 
.814 
.706 
.792 
.761 
.718 
.742 
.627 
.719 
.758 
.748 
.734 
,801 
.769 
.676 
.663 
.670 
.766 
.752 
.715 
.754 
.752 
.695 

NB... 
8 

8 

NE.... 

8 

8  - .... . 
W 

8 

W 

E 

B 

NW... 

8 

NE... 
NW... 
Calm.. 

8 

8 

SW  . . . 

W 

w 

NW... 

8 

NE.... 
NE.... 
NE.... 
NE.... 
NW... 
SB.... 
NE.... 

S 

NE.... 
Calm . . 
Calm.. 
Calm.. 
Calm.. 
N 

4 
25 

2 

4 
12 
12 

4 
12 

4 

0 

4 

45 
35 

4 
35 

4 
45 

4 

25 
25 
12 

J 

12 
12 
25 

4 
4 
2 
0 

2 

12 

•  •  •  • 

12 
12 
12 
25 

■  ■  ■  • 

4 

12 
35 
45 
25 
25 

2 
12 

2 
35 
25 
35 

li 

25 
4 

12 

12 

4 

4 

4 

4 
4 
2 
2 

25 
2 

25 

12 
0 
2 

25 

o 

8.  38  E. 
8,  6W. 
Sonth  . . 

6 

9 

7 

3 
10 

9 

7 
10 
10 

0 
10 
10 

9 

5 
10 

10 
10 
10 
10 

1 

0 
0 
9 
10 
0 
2 
3 
4 

6  6 

5 

6 

10 

•  •       •       B 

10 

2 

10 

10 

•  «  ■  ■ 

2 

10 
10 

4 
10 

6 
10 
10 
10 
10 
10 
10 

3 

3 

3 
10 
10 

2 

0 

4 

6 

7.0 

0 

0 

6 

10 

•  •  «  • 

0 

10 

5 

8 

«  ■  «  • 

9 

9 

0 

2 

0 

0 

9 

0 

3 

8 

6 

4 

5 
10 

6 
10 
10 
10 
10 
10 

8 

6 
10 

8 

8 

J 

0 
10 

6 

0 

0 
10 

8 

4 

3 

4 
10 
10 
10 

0 
10 
10 

5 

0 

4 

8 

2 

0 

0 

6 

0 

5.1 

0 
10 

0 

0 

3 

0 

0 

0 

3 

9 

4 

0 

5 

0 

0 

0 

8 

0 

5 

5 

3 

0 

6 

9 

2 
10 
10 
10 
10 

5 
10 

4.1 

.807 
.772 

.sa 

.783 

.754 

1.7  N.  57E. 
9. 0  S.  84  W. 
8. 0  8.  21  W. 

.754 

.764     .636 
.689  ,  .727 
.751     .776 
.772  1  .713 

805 

.653  1  .761 
.786     .843 

8 

8 

8R.... 
NW... 
NW... 

8W... 
SW  ... 
NE  .  . 

N  W . .  • 

.718 

.703 
.825 
.822 

12.7 

16.3 

1.3 

1.7 

6.0 

N.  52E 
N.45W. 

N.45W. 
8.  31  W. 
N.41  E 
S.  45  W. 

West . . . 
S.  40W. 

.06 

.704 

Calm . . 
NE  .  .. 
8W... 

W 

8 

NW... 

8 

8 

NE.... 
NE.... 
KB.... 
8W... 

N 

NB.... 

8 

8 

NB.... 

8 

S 

8E.... 
Calm.. 

SW^  . . . 
NE.... 

SW  ... 

W 

8 

NW... 
8E .... 
SW... 
N  W . . . 
NE .... 
NE.... 
W 

IT    .   . -  • 

NE. ... 

8 

8 

NE. . . . 
8W... 
SW  . . . 
w 

Yf » .... 

.747 

.740 
.723 
.743 

.751 
.680 
.731 

.793 
.752 
.752 

35  ,38,3 
25  135.0 
25    13.0 



.66 
.96 

.710 
.762 

.  5W     .  630 
.747  .  .647 

4 

25 
4 

12 
4 
4 

12 
2 
4 

25 
4 
0 
0 
0 
0 
2 

21.3!  N.45W. 
10.0  8.    3  E. 
17.0  S.    6W. 
&  3  N.  38  E. 
21.3  N.45  E. 

.06 

.669 
.798 

.738 

.735 
.696 
.738 

.769 
.747 
.727 

.26 
.30 

.781 
.841 

•  698 

.rj8 

.812     .809 
.805  ;  .660 
.620  1  .710 
.577  '  .733 

18,0 

17.3 
1.0 
6.7 

20.7 
4.7 

12.3 
5.0 
23 
1.0 
1.7 

N.45  E. 
^f  est . . . 
N.  11  W. 
N.45  E. 
Sonth  .. 
8.  11  E. 
N.45  E. 
S.  34W. 
S.  24  W. 
8.  e2W. 
N.67W. 

.••... 

.06 
.66 
.64 

.722 

.642 

.647 

.765 
.733 
.710 
.776 

-704     .828 
.  738     .  786 
.680     .756 
.r.a  .  .752 
.685     .761 
.647     .723 

.04 
.50 
.18 

.809 

.716 

.754 

.702 

.743 

.735 

2:7 
0.7 

8.  61  W. 

...... 

5u34 

1 

2 

12 

35 
2 
2 
2 

12 
2 

12 
2 
2 
4 

25 

12 
4 
2 
2 
2 
4 

12 
4 

45 
4 
4 

12 
4 

25 
4 

35 
4 

12 

2 

12 
25 
25 

«  •  «  • 

4 

4 

4 

12 

■  ■  ■  • 

0 
12 
25 
25 
12 

2 

4 

4 
12 

2 
12 
60 
25 
12 

4 

35 
25 

4 
35 
25 
25 

0 
2 
4 

4 
2 
0 
2 
0 
2 
0 
0 
12 

.786 

.642 
.216 
.554 
.617 

.  599 
.695 
.747 
.675 

.665* 

.647 

.634 

.681 
.561 
.575 
.659 
.631 
.582 
.635 
.569 
.625 
.627 
.624 
.557 
.587 
.762 
.677 
.802 
.7P6 
.607 

.765 
.713 
.684 
.661 
.744 
,781 
.772 
.825 
.765 
.761 
.747 
.756 
.606 
.6*^ 
.743 
.703 
.743 
.756 
.635 
.765 
.570 

•  004 

.646 
.661 
.712 
.661 
.645 
.669 
.874 
.704 
.567 

.731 
.551 
.645 
.666 
.766 
.669 
.752 
.780 
.751 
.752 
.733 
.723 
.674 
.693 
.671 
.652 
.694 
.635 
.645 
.722 
.621 
.650 
.644 
.654 
.626 
.619 
.681 
.688 
.821 
.744 
.617 

NE.... 

8 

NE.... 

B 

E 

8W... 

8 

8 

NE.... 
NE.... 

w 

8 

NE. ... 
NE.... 

8  W  ... 

s 

SW... 
NE.... 

Calm.. 

S 

NE.... 

NE. ... 

8. ..... 

Calm . . 

8 

Calm.. 
NE.... 
Calm  . . 
Calm .. 
NE.... 
NB.... 
NB. . . . 
NE. . . . 
SW... 
NE.... 
Calm.. 

8 

NE..., 

s 

SW... 
NW... 
NE.... 
E 

SW  ... 

NE.... 
NE.... 

S 

w 

NW,., 

N.  17  W. 

3 
5 

10 
8 
0 
0 
8 
4 
5 
5 
7 
6 
0 
4 
0 
0 
0 
9 
4 
9 
4 

10 
0 

10 
9 

10 
8 

10 

10 

10 
9 

.723 

a  7  South  . . 

.698 

.719 

21.3 
10.0 
1.0 
2.0 
&0 
1.7 

a? 

N.45  E. 
N.48  B. 
8.  45  B. 
8,  45  W. 
South  . . 
8.  34W. 
N.  45  E. 

.16 

.788 

.628 

.790 

•••••• 

.769 

.812 

.743 

0.7  N.  45  R. 

.786 

E 

E 

KB... 
NB.... 
NB.... 

E 

W 

8W... 

8 

NE.... 

8 

8 

8 

E 

NE.... 
SB.... 

W 

NB.... 

8 

NW... 
NW... 

Calm . . 
NE.... 
NE.... 
NE.... 
NE.... 

W 

SW... 

w 

8 

NE. ... 

8 

W 

W 

NW... 
NW... 

SB 

NW... 
NB.... 

8 

W 

NW... 

0.7 
9.0 

BaKt.... 
N.  51  E. 

.767 

.781 

12  -20. 7' N.  45  E. 

.777 

4 

2 

12 

4 

0 

4 

2 

25 

45 

25 

12 

4 

25 

35 

4 

4 

4 

35 

ia7  N.  45E. 

.710 

6.0 
4.0 
0.7 
2.0 
&7 
5.3 

ia7 

6.7 
15.0 

6.0 

5.0 
15.3 
1&3 

4.0 
24.7 

ia7 

24.0 
0.3 

N.  45E. 
8.  45W. 
Went... 
8.  77W. 
South  . . 
N.  45  E. 
Sonth  . . 
8.  SOW. 
N.72W. 
N.  13  E. 
N.  41  E. 
8.  12  E. 
N.23W. 
N.  45E. 
Sonth  . . 
N.85W. 
N.45W. 

.677 

.681 

.667 

.713 

.765 

.723 

.740 

.660 

.677 
.610 
.610 

.34 

.10 

.636 
.719 
.786 
.743 
.677 

.10 

.06 

L92 

.721 

.629 

.704 

.688 

N.35W. 

5.9 

Si4 

2.90 
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• 

TKMPZILATDIUE->FAHRXirHQT. 

TAPOR. 

1 

Barometer  reduced  to  temperature 

1 

of  32^  Fahr. ,  expressed  in  United 

• 

States  inches  and  decimals. 

Wet  bulb,  or 

Dry  bnib,  or  tem- 

Elasticity. In  U.S. 

Data. 

point  of 

perature  of  the 

inches  and  deci- 

eTaporation. 

open  ) 

ftir. 

• 

mals. 

a 

8 

a 

d 

0 

a 

• 

B 

• 

1 

• 

a 

■ 

B 

■ 

• 

• 

a 

• 

a 

6, 

• 

a 

• 

• 

§ 

9 

a 

d 

a 

• 

t- 

e« 

a 

1^ 

b- 

0 

0 

o 

e* 

a 

s 

s 

i 

e* 

ct 

a 

z 

1866. 

o 

o 

0 

o 

o 

o 

1 

1 

Deo.       1 

29.795 

29.850 

29.868 

29.838 

25 

26 

25 

28 

28 

29 

28.3 

29 

18 

.100 

.117 

.  089'.  loa 

2 

29.911 

29.905 

29.935 

29.917 

26 

32 

32 

30 

35 

36 

33.7 

36 

85 

.095 

.142 

.  129.  IS 

3 

29.941 

29.859 

29.730 

29.843 

28 

41 

38 

31 

47 

44 

4a  7 

47 

26 

.119 

.  179;.  loll.  IW 

A 

29.574 

29.228 

29.386 

29.396 

44 

49 

43 

48 

54 

47 

49.7 

54 

39 

.236 

.ae2^.225.dle 

5 

29.839 

29.913 

30.006 

29.919 

40 

42 

.36 

44 

47 

39 

43.3 

47 

35 

.195 

.202 

.  173.1SI* 

6 

30.049 

29.939 

29.730 

29.906 

36 

38 

38 

40 

41 

41 

4a  7 

41 

34 

.160 

.190 

.190.lrt' 

7 

39.744 

29.756 

29.699 

29.733 

42 

44 

40 

45 

48 

43 

4Si3 

48 

'36. 

.228.236 

.20^.224 

8 

29.399 

29.122 

29.218 

29.246 

45 

50 

44 

49 

54 

49 

5a7 

54 

35  .247;.30e 

.  2:3 .  2J3 

9 

29.434 

29. 447 

29.370 

29.417 

35 

ai 

30 

38 

36 

34 

36.0 

44 

29  !.  165 

.  149, 12 1 1. 145 

10 

29.451 

29.529 

29.581 

29.520 

24 

22 

24 

27 

25 

26 

26.0 

34 

18  '095 

.C84i.  HJ6I.CV. 

11 

29.677 

29.674 

29.647 

29.666 

19 

22 

23 

22 

25 

27 

24.7 

27 

16 

.069 

.C84i.07l?;,U7T 

12 

29.697 

29.721 

29.734 

29.717 

21 

23 

24 

25 

25 

27 

25.7 

27 

19 

.067 

.084 

.  095}.  {*« 

13 

29.844 

29.816 

29.829 

29.830 

21 

23 

15 

24 

27 

18 

23.0 

27 

13 

.079 

.078 

.0951.04 

14 

90.048 

30.123 

30.154 

30.108 

5 

9 

4 

8 

12 

6 

C8.7 

17 

-  0 

.021 

.031 

.  aw.  KT 

15 

30.217 

30.196 

30.122 

30.178 

0 

8 

4 

2 

11 

7 

06.7 

11 

-8 

.021 

.028 

.Oltf.OcJiJ 

16 

29.886 

29,683 

29.453 

29.677 

6 

14 

16 

8 

18 

19 

15.0 

19 

-0 

.034 

.  037 .  (GS,  Mi 

17 

29.313 

29.442 

29.  625 

29.460 

18 

19 

20 

22 

23 

23 

22.7 

23 

13 

.aw 

.  058|.  074 .  W^ 

18 

29.9.35 

29.964 

29.841 

29.913 

18 

23 

25 

23 

28 

30 

26.7 

30 

15 

.053 

.066;.  07!?.  wo 

19 

29.709 

29.725 

29.821 

29.752 

26 

32 

17 

31 

37 

31 

29.7 

37 

15 

.083 

.116 

.049.(v: 

20 

30.270 

30.350 

30.446 

30.355 

-5 

-3 

-16 

-  3 

-  1 

-13 

05.7 

12 

-19 

.012 

.015 

..♦..'.  Oi4 

21 

30.433 

30.128 

3a  125 

30.229 

-22 

1 

-2 

-20 

4 

-  1 

05.7 

7 

-30 

.012 

.02^.<VJ 

22 

29.973 

29.778 

29.643 

29.798 

28 

32 

33 

27 

37 

39 

34.3 

40  ' 

-5 

.061 

.116 

.  llO.tvfi 

23 

29.378 

29.300 

29.005 

29.228 

37 

39 

42 

43 

44 

46 

47.3 

46 

35 

.142 

.173 

.215.177 

24 

29.147 

29.205 

29.262 

29.205 

38 

38 

34 

42 

42 

38 

4a  7 

46 

34 

.177 

.177 

.  144.]« 

25 

29.410 

29.480 

29.578 

29.489 

32 

32 

28 

35 

34 

30 

33.0 

36 

25  .1421 

.155 

.  130 .  Ui 

26 

29.683 

29.668 

29.496 

29.612 

27 

28 

29 

30 

31 

31 

30.7 

31 

33 

.113 

.119. 137.  la 

27 

29.263 

29.128 

29.136 

29.176 

30 

31 

22 

33 

34 

25 

30.3 

34 

21 

.144 

.13!l.084.1S 

28 

29.152 

29.212 

29.317 

29.227 

13 

15 

12 

17 

17 

15 

16.3 

23 

11 

.  03:);.  063 

.Oi\  .0*6 

29 

29.626 

29.711 

29.682 

29.673 

6 

10 

14 

8 

13 

18 

lao 

21 

-0 

.  034. 034 

.037. US 

30 

29.9S3 

30.000 

30.036 

29.966 

10 

13 

15 

14 

17 

18 

16.3 

16 

7   .023;.aO 

.ass.ijx 

31 

30.001 

29.910 

29.877 

29.929 

12 

19 

21 

14 
25. 3 

23 

29.6 

24 
26.9 

20.3 

24 

■  •  •  • 

9  .05-3 
■.099; 

.058 
.115 

.un^.QSi 

HeanR. . . . 

29.733 

29.702 

29.689 

29.708 

27.3 

. 105.106 

1 
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the  northern  and  northwestern  lakes  at  SacketVs  Harbor ^  New  York. 


TAPOR. 

WIND. 

Amount  of 

doudineitg. 

(0  =  clear 

of  evaporation,  in 
inches   and  dcci- 

melted 
inches 

Humidity. 
Saturation —  1,000. 

Direction. 
From  whence. 

Velocity,  in 
niileH,  per 
per  hour. 

>■  o 

•*  P- 

11 

9.3 
2.3 

6.0 
34.0 
11.7 

5.7 

• 

§ 

t. 

1 

sky.) 
(10=8kyen- 
tii^Bly  over- 
cast.) 

OOQ 

9 

a 

• 

s 

• 

a 

a 

CI 

• 

a 

a 

t^ 

12 

2 

2 

12 

12 

2 

12 

4 

45 

45 

25 

25 

4 

4 

0 

12 

25 

2 

12 

35 

0 

25 

12 

25 

4 

25 

4 

45 

12 

2 

2 

• 

a 

• 

c< 

12 

4 

4 

45 

25 

4 

12 

45 

25 

45 

35 

12 

2 

2 

2 

12 

4 

0 
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Table  I. — Mtteorologieal  obterveliont  at  Thunder  Bay  Iiland,  in  Lakt  Bi'ot, 
Michigan,  made  tinder  the  direction  of  Lient,  Col.  W.  F.  Raynaldi,  V  S. 
eorpt  of  engineer*,  brevet  brigadier  general,  tuperin/endent  of  lAe  larrrj  e^ 
the  northern  and  norlhtcettem  lakei. 
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Meteorological  ohtervoHom  at  Thunder  Bay  Island^  ifc. — Gontinaed. 


D«Ui 


DeMmber,  1883 

Janaary.  1864 

Febrnary,  1864 

March.  1M4 

April,  1864 

Maj.  1864 

Jane,  1864 

July.  1864 

Aagut,  1864 

8«pt«mber,  1864 

Octob«r.  1864 

Novemb6r,  1864.....  ••. 

December,  1864... 

January.  1865 

Febmary.  1865 

March.  1865 

April,  1865 

May.  1865 

Jone,  1865 

July.  1865 

Augnat,  1865. 

September,  1865 

October,  1865 

Norember,  1865 

December,  1863 

Mean  of  ■pring 

Mean  of  rammer 

Mean  of  aatamn 

Mean  of  winter 


Keanfl  of  aU. 


Deeomber,  1863.. 
January,  1864.... 
Febmary,  1864... 

March.  1864 

April,  1864 

May,  1864 

June,  1864 

Joly.  1864 

Aufpist.  1864 

September.  1864 . 
October.  1864  .... 
November,  1864.. 
December.  1864.. 
January.  1865.... 
February,  1865... 

March,  1865 

April,  1865 

May,  1865 

June,  1865 

July,  1865 

Auguft  1865 

Beptember.  1865.. 
October,  1865.... 
NoTember,  1865.. 
I>eeember,  1865.. 
Mean  of  ipring... 
Mean  of  rammer. 
Mean  of  autumn. 
Mean  of  winter  . . 


t 
S 

o 


a 


P.M. 
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ILX 

11.30 

11. 

11. 

11. 

11. 

1 1. 

11. 

11. 

11. 

11. 

11. 

11. 3U 

11.30 

U.30 

11.30 

11.30 

11. 

11. 

11. 

11.30 

11.30 

11. 


3099.403».S64  27.3 

39.99829.20121.4 

114  23.3 


29. 214  29. 

^o^9.^^5!39. 

30{29. 358129. 195134. 9 
87829.05243.8 


3029. 
3029. 
3029. 
3029. 
3029. 
3029.304 


3029. 
3029. 


Meaniof  all. 


11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
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11 
11 
11 
U 
11 
11 


reduced  to 
33^Fahr. 
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149 
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h24. 5122. 6 


416 
401 
347 
369 


052 
063 
919 


29. 

28, 

28. 8-I9I6& 

29. 


-.29. 
29. 
29. 
29. 
29. 


291 
261 
369 
4S6 
298 
383 
35H 


163 
298 
375 
183 
231 
152 
3029.358129.011 


3039. 
3029. 

29. 

29. 
3029. 


411 
454 


412 
494 


29. 
29. 
29. 
29. 
JQ. 
29. 
29. 
29. 


027 
076 


29. 
29. 


050 
44228.992 
187 
943 


29. 
29.1 


11.3029.32229.160 
11.3029.39828.967 
11.3029.37429.107 
11.3029.33429.239 


11.3029.357 


39. 

29. 
29. 
29. 
39. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
39. 


301 
217 


29.123 


41529.996 


29. 
29. 


Temp., 
Fahr. 


63.5 

1 

54.4 

42.9 
120  J4. 9 
22.3 
17.5 
21.3 


^ 

«• 

^ 


2& 

19. 
20. 


.119 

.097 


32. 
41. 


55. 3|51. 6 
2 


34.8 
42.8 
54.1 


3 
033I5&854.7 


60. 
61. 
50. 
40. 
32. 

2a 

15. 
19. 


6 
9 
6 
7 
4 
5 
1 
26.6124.4 


32. 
39. 
51. 


59.4 
61.4 
43.6 
38.9 


56. 
58. 

4a 

36. 


34.632.1 
•Xl.  5|d0k  9 
46. 0t43. 2 
22.020.2 


40. 5i 


27. 


37.8 


25629. 
36029. 


380 
414 
402 
346 
374 


30129. 


293 


11 
11 
11 
11 


26029. 
36529. 


20521. 
117,22: 
150124. 


Vapor. 


oo  g 
t 


k 

II 

a 


.750 
.732 


.100.708 
106j.  726 
.163.798 
.  296 .  772 
.  3.53 ,  741 
.482.812 
,498.757 
.342.788 
.  298j.  805 
.17l|.779 
.098.719 


1^ 

•eg 

^^ 
It 

< 


071 


.656 


.083.668 
.1151.703 

152.737 
.  2(« .  736 

346 .  814 
.378.753 
.  404..  764 
.450*.  811 
.325.757 
.  180..  739 


.  1611. 745 

.410.773 

266.780 

.  095'.  705 

.333.751 


29. 
29. 

2a 

28. 
29. 


29. 


195 
053 
063 
919 
851 
033 
071 
191 
161 
294 


35. 
44. 
55l 
64. 
66. 
54. 
43. 
35. 
23. 
17. 


9<3S.3 
5119,7 
5130.5 
7|82. 6 
1I.33. 1 
Oi4l.2 
651.7 
060.4 
561.7 


jl 
-I 


&o 

7.3 
7.2 
6.7 
7.2 
&2 
3.4 
4.0 
5.0 
5.2 
8.2 

a 
a? 

7.6 

ai 

7.1 

&i 

4.7 
5l4 
6.1 
3.2 
4.6 
7.6 

a3 


a3 

4.5 
6.7 
7.8 


a3 


378  r2l. 
18626. 
33235. 


46129. 

301 129. 

386:29. 

359'29. 152143. 

356129. 

410)29. 

453129. 


441 
411 


2a 
29. 


006)54. 
028  59. 
053!60. 
98961. 


185 


4a 


49699.94639. 


51.0 
4a  8 
32.8. 
20.71. 
8' 15.71. 
6,19.31. 
8  24.  6i. 
2  32. 5j. 
1.39.8'. 
551.  6 
355.1 
4|.%3 
65a4 
9!41.0 
1136.9 


29. 324  29. 161  :M.  8  32. 3 
29.387'2a987l60.056.  I 


119.745  a  06 
096 .  729  a  03 
100. 708  a  06 
106.72l!aQ2 
165.8001.... 
237. 769  a  11 
351'.  746  a  10 
484 .  8030. 03 
495*.  744  a  12 
34ll.780,ail 
230.802 
172. 781  a  90 
099*  725  a  07 
cmL  655  0.06 
083..  665,a  12 
115;.  700  a  03 
154'.  734  a  24 
206,.  729  a  09 
350*.  810  a  31 
:)82.746ai2 
400.756  a  04 
452:.  810 
296.755 
m  734  la  04 


Wind. 


^4 


B.  36  w. 
N.66W. 
N.  61  W. 
N.  12  W. 
N.  46E. 
N.  6W. 
N,45W. 
N.  45  W. 
N.33W. 
N.  67  K. 
N.  49  W. 
8.  76  W. 
N.63W. 
N.  43  W. 
N.  99  W 
N.28W, 
N.37W. 
N.  9E. 
S.  19E 
N.35W. 
N.  19W. 
8.39W 
N.  18  E. 
8.  57  W. 


N.7W 
N.33W. 
N.  61 W. 
N.63W. 


N.43W. 


1^ 


1.5 
4.2 
4.1 
3.5 
1.9 
4.0 
3.3 

as 

3.1 

ao 

3.9 
4.2 
&9 

a5 

1.3 

ai 

a  9 
ao 
a  4 

2.8 
1.3 

a  6 

5.2 

3.6 


3.4 

1.7 
1.8 

ai 


9.1 


169.742  a  49 


410 


ao 

7.1 
7.1 

a7 

7.0 
5.7 

a3 

4.0 
4.9 
5.1 

ao 
a3 
a  6 

7.7 
4.1 
7.1 
&2 
5.0 
5.4 
6.1 

a2 

4.6 
7.7 
<L5 


a3 


.767  a  72  4.5 


8. 14  E 
N.  64  Vr . 
N.60W. 
North.  . 
N.  37B. 
N.  6W. 
N.26W. 
N.  45  W. 
N.38W. 
N.  63E. 
N.  42  W. 
8.  77W. 
N.e7W. 
N.42W. 
N.5E 
N.29W. 
N.  47  W. 
N,  14  B  . 
S.  44E 
N.  27  W. 
N.  1  R  . . 
S,  9  W. 
N.  19  E . 
8.  54  W  • 


Reaolntion  of  direction 
aod  Telocity,  in  milei 
per  boar. 


N. 


51.8 

sao 

77.5 

40.6 

19a  1 

4a3 
ia6 
7a  2 

3&b 
59.3 

'82.9 
79.2 
28.4 
86.3 
20.6 
9a2 

'7a9 
36.1 

15&9 


3&9 


30.7 


441.3 
249.7 
165.2 
261.4 


1117.6 


29. 374129. 107  46. 3  4a  4 .  267,,  777  a  241  6.  7 
29. 33629, 949 22. 320. 2'. 095,. 704 a 39|  7. 1 


11 


29.358 


29. 194.40. 8  38. 01. 233!.  747;  1. 84|  &  1 


r  I    I    I 


N.2  W. 
N.25W. 
N.41  W. 
N.59W. 


1.3 
4.5 
4.1 
3.5 
1.9 
4.1 
3.2 

ao 
a4 

ao 

2.6 
4.4 

5.8 

a4 

a  9 
ao 
a  9 
a2 

1.9 
2.7 
1.4 
1.0 
4.9 
9.4 


8. 


ia4 


E. 


41.2 


2.5 

a  6 


W. 


28.4 

iia6 

105.3 

ia9 

ia9 

4a  9 
laa 

55.4 

82.7 

68.1 

121.3 

162.4 

7a  0 

ia3 

45.3 

ia4 


14. 8| . . . . 
. ...150.6 
4a3.... 


36.8 
12.3 
13.1 

ft  •  •  *  • 

62.0 


39.3 


8.4 

1.6 
1.0 
3.9 


59.9 
5a2 
77.5 
46.1 
19&3 
59.5 

lai 
9ai 

41.4 
50.8 

70.6 
79.9 
23.8 
82.1 
19.1 
97.31 


7a  1 
49.8 

149.2 


47.0 
16a  0 
29^6 
505.9 


loias 


9.9 


ai 
3a3 


I80.8 


123.8 
102.5 


28.1 


2.0 


4.1 


3a6 
39.8 


44a4 
279.5 
152.5 
25ai 


lao 

29.1 

ia7 

49.9 

".«.'5 

127.6 

16a5 

71.0 

'iao 

20.8 


23.2. 
.1.9 


a  5 
32.5 


39.0 

•  •  •  •  • 

4.9 
'54*9 


81.9 
127.3 
127.6 
430.9 


N.  33  W.I  1.9|ll3a5| 


727,0 
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Meteorological  observations  at  Thunder  Bay  Island^  4'^.p— Oontiniied. 


D»to. 


December,  1883..  ... 

January,  1864 , 

February,  1864 

March,  1864 

April,  1864 , 

May.  1864 

June,  1864 

July,  1864  .  ......... 

August,  1864 

September,  1864  . ... 

October,  1864 

Kovember,  1864 

December,  1864.. ... 

January,  1865 

February,  1865 

Mnrcta,  1865 

April,  1865 

ttay,  lo05 •  ......... 

June,  1865 

July.  1865 

August,  1865 

geptfmber,  1865 

October.  1865 

November,  1865 

Decirmber,  1865 

Mean  of  spring 

Mean  of  lummer.  .. 
Mean  of  autumn.  ... 
Mean  of  winter 


Meant  of  all. 


December,  1863., 
JaDuary,  1864 . .  . 
February,  1864.. 

March.  1864 

April,  1864 

May,  1864 

June,  1864 

July,  1864 

Augniit.  1864 

September.  1864. 
October.  1864  . . . 
NoTcmber,  1864.. 
December,  1864.. 
Jatiuary,  1865 .  . 
February.  1865.. 

March,  1865 

April,  1865 

May,  1865 

June.  1865 

July,  1865 

August,  1865 

fidptember,  1865. 
October.  1865..  . 
November.  1865.. 
December.  1865.. 
Mean  of  spring.. 
Mean  of  summer. 
Mean  of  autumn. 
Mean  of  winter  . 


Means  of  all. 


I 

i 


9 

a 


p. 
la 

10. 

la 

10. 

la 
la 

10. 
10. 
10. 

la 

10. 

la 

10. 
10. 
10. 
10. 
10. 
10. 

la 

10. 
10. 
10. 
10. 

la 


M. 

30 
30 
30 
30 
30 


PreMore 
reduced  to 
320Fahr. 


3029. 


30 
30 
30 
30 
30 


3029. 
30*29. 
3029. 
30  29. 


3U 

30 


30 
3U 
30 


30 


29. 


la 
la 

10. 30129. 

la 


30 


10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 


•29. 
29. 
29. 
29. 
■29. 


418 

301 


220'29. 

259 


29. 
29. 
29. 
29. 
•29. 


•29. 

•29. 


30*29. 
30-29. 
30  29. 
30  29. 


•29. 
29. 
29. 


361 
279 
412 
4U3 
345 
374 
305 
291 
260 
367 
461 
302 
386 
358 
353 
407 
453 
439 
411 
426 


29. 
29. 


299 
S03 
120 


Temp., 
Fahr. 


I 


29.153 


3029. 


-29. 


3S4 

396 
375 
338 


la  30  29. 358  29. 123 


99l417  99. 


-29.305 


10 
10 
10 
10 


29.22029. 


29.261 
•29.361 
•291 876 
29.411 
■29.408 
-29.342 
-29.374 
•29.307 
•29.295 
29.261 
29.365 
•29.464 
'29.304 
29.387 
29.356 
29.352 
-29.407 
•29. 452 
29.436 
•29.410 
'29.428 


29. 
29. 
•29. 
*28. 
28. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
28. 
29. 
•29. 


'27. 
•21. 
22. 
24. 
35w 


196 
05a44. 
068  56. 


Vapor. 


ft. 


915 
853 
U31 
074 
119 
160 
295 
377 
186 
231 
151 
006 
021 
049 
966 


64. 
66. 
54. 
4a 
35. 
22. 
18. 
21. 
27. 
35l 
4a 
.M. 
59. 
60. 
62. 


183144. 
244:39. 


325i8 

619.8 

520.6 

922.8 

33a3 

4  41.3 

052.  of. 

3  60.7 

861.7 

951.9 

541 

232.9 

7,20.9. 

116.0. 

519.6 

194.8 

532.6 

540.0 

9  SI.  9 

855.3 

856.5 

058.6 

141.1 

336.31 


119 
096 
100 


kII 


to 


§^ 


.73f7 
.733 

.703 


106.718 


29.1621351 133. 5 
2&9636a456.3 


29.106 
29.242 


29. 


•29  324 
29.395 

2y.  37.1 
'29.339 


10 


•29.358 


29. 
29. 
29. 
•29. 

2a 

*28. 
29. 
89. 
29. 
29. 
29. 
•29. 
29. 
29. 
29. 
29. 
29. 
•29. 
•28. 
39. 
29. 


898 

207 
121 
154 
195 
061 
061 
918 
847 
030 
074 
126 
160 
292 
378 
189 
231 
148 
004 
021 
046 
981 
182 
248 


46. 54a  5 
22.4Sa3 


41. 1*38. 1 


27,785. 
21. 7 19. 
*22. 7  20. 
25.12a 
35.63a 
44.641. 
56l452. 
64.660. 
67.262. 
55.  1  51. 
4a  7  41. 
35.53a 
2a  0  81. 

18. 4  16. 
•28. 8 19. 
27.384. 
35.93a 
4a  9  40. 

55.5  52. 
59.855. 
61.256. 
62.358. 
44.341. 
39.33a 


165 
286 
354 
488 
492 
343 
232 
172 
100 
072 
084 
116 
155 
207 
347 
386 
404 
453 


.797 
.756 
.742 
.800 
.731 
.778 
.601 
.780 
.726 
.653 
.669 
.701 
.732 
.780 
.800 
.739 
.747 
804 


228.755 
182.736 


.162 
.412 
.268 
.095 


.234 


.119 

.  U9b 
.099 
.107 
.166 
.225 
.360 
.490 
.493 
•  *n4 

.233 

.167 
.101 
073 
.  066. 
.115 
.156 
.208 
.348 
.386 
.406 
.455 
2.228 
3.160 


*29. 161  35. 4  32. 7 .  163|.  r34>0. 61 
•28.98160.856.6.414 
•29. 107  46. 7  4a  7 .  268 
29.243  2-2.620.6.096 


29.12341.338.4 

I    I 


.235 


.738 
.760 
.776 
.703 


.744 


731 
696 
721 
794 
749 
737 


^4 

ai 

a 

-a 


a 


_  « 

I 

at 


74110.11 


ao8 

0.08 

a  16 
ao9 
a  84 


7930.81 
7250.01 
774  a  09 

8coai3 


766 


654 

671 


a  15 


732a  19 


0.05 

aoe 


694:a  13 


729 
716 
790 
739 
741 
798 
747 
731 


a  14 
0.07 
0.14 
0.14 

ao4 
ao4 
laioi 


754 
.769 
.704 


0.78 
a  51 
a43i 


.7402:33 


&1 
7.3 
7.1 
&6 
&9 
6.9 

ao 

4.8 
5.0 
5.1 
7.9 

as 
a6 

7.5 

ao 

7.3 
5.8 


Wind. 


§ 


I 


.1 


4.6  N.  18E 


&7 
&4 

ai 

4.8 
7.6 
&6 


&9 

4.6 
6.7 

7.8 


&3 


7.9 
7.9 

7.0 

a7 

&9 
&4 
9.9 
4.7 
5.4 
&9 
7.9 

ai 
a6 

7.6 

ao 

7.5 
&9 
4.6 
5.8 
&4 

ao 

4.8 
7.3 
&8 


o 

8. 14  E  . 

N.64W 

N.60W. 

N.7E. 

N.38E 

N.4W 

N.27W. 

North. 

N.39W. 

N.57B. 

N.40W. 

8.66W. 

N.69W. 

N.41W. 

N.33E. 

N.33W. 

N.37W. 


8.  54E. 
N.84W. 
N.6E.. 
8.13W. 

N.  14  £ . 
8.47W. 


N.1  W 
N.28W. 
N.40W. 
N.S9W. 


Sa 
o 


LS 


4.0 

ao 

9:1 
4.1 
1.7 

a6 

ae 
ai 

2.21 

a6 

4.9 

as 

1.2 

ai 

1.0 
9:4 

a  1 
8:4 

1.6 
1.  I 
4.5 


BetolstloBof  dim&a 
and  velodty,  ia  o.^ 
per  bow. 


H. 


E.    W. 


i4a81LS! 


55l 

sa 

91. 

49. 

196. 

46. 

la 
9a 

51. 
51. 

k  »  «  «    ■ 

56. 

77. 

sa 

8a 
2a 

7L 


6.... 
6... 
8   .. 
0... 


4 
7 
9 
7 

.148.3.. 
4' 


U..J 


r  23- 


77.  ft. 


r 


9.5.. 


a4 

4.7 
&7 
7.7 


6.4 


N.28W. 


8.99E. 
N.65W. 

N.eaw. 

N.7B.. 

N.34E. 

N.3W. 

N.19E. 

N.7  W. 

N.  91 W. 

N.57B. 

N.41W. 

8.70W. 

N.72W. 

N,  51  W. 

N.97G. 

N.35W. 

N.29W. 

N.23E. 

N .  34  b  . 

N.24W. 

N.  7  E  . . 

8onth  .. 

N.  17E 

8.79W. 


N.  I  E. . 
N.  IIW. 
N.37  W. 

N.aaw. 


9.5 

1.6 

ae 

9.5 


67. 

sa 
isa 


a: 
*\ 

]*.♦ 
3;-...|....  c: 

2. ...I i^f 

9........    K* 

...ta* 

i4i  7.4 

...I....    »iJ 
. ..I  3.3...-. 
38. 9| 

5>. 


6 

.^7.1 


442.6 
276.7. 
Iia9;. 
230.3 


L 


1.7 


L4 
4.3 
4.1 
2.9 
2:4 

a7 

1.6 

as 
as 

2:9 
9:5 

a» 

4.4 

2.9 
1.3 

as 

a9 

9.6 

a7 

2.4 

LSI 
LI 
4.3 
9.1 


icsas 


2:4 
L6 
LO 
9.4 


3a99L9 


V 


55.7 
55.7 

aas 

6a8 

uai 

46.1 
17-3 

ioa3j... 

47.6... 

sai... 

4^7 
57.5 

3ao 

80.7 
24.4 

7a7 

9.8 
67.1 
49.2 


I-'.: 
imi 


II.  ii..— 

41.  j! 

I    i« 

laa...- 

V. 

id 

•  •••• 

im: 
m! 
;%) 

"£i 
lit 


n94, 


17.4 


13(18. 
&2- 


19a  2 


^ 


9  a 


0. 
2 

i4ai- 


17.4 


441.5... 
292.S... 
14a  3'... . 
906.4.... 


Ai 


ilf 


t 


N.25W.   1.7jl08a4 


Jt6T 
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Meteorological  ohservationt  at  Thunder  Bay  Island^  Sfc, — Continued. 


Data. 


% 

\ 

o 
"S 

I 


KeusoTaU. 


Deeember,  1803 . 
fanaary,  1864... 
B'ebrnary,  1D64.. 

tfar«b,  1864 

\pril,  1864 

tfajr,  1864 

rune,  1864 

rnly.  1864 

Ingnst.  1864.... 
)eptomb«r,  1864. 

>etober,1864 

•iovember,  1864. 
>eeember.  1864 . 
fanoarj,  1865... 
•>braary,  1865.. 

•larob.  1865 

Vpril,  1865 

ila7.1865 

Taoe,  1865 

ruly.1865 

luguit,  1865..... 
k*pt«mb«r,  1865. 

)ctober,1865 

*iovemb«r,  1865. 
:>ec«mber,l865.. 
'f(*an  of  sprlDg.. 
lean  of  ■ammer 
lean  of  aatnmn 
lean  of  winter  . 


Meant  of  all. 


i 


Pl  ONUI'Q 

redne^d  to 
asopahr. 


302a 
9L30S9. 
9L3099. 
913029. 
9.x  29. 
9.x  29. 
9.  X  99. 
ax  29. 
9.30^29. 
9.Xi2a 
ax  29. 
29. 


ax 


December,  1863 

Jannary,  1864 iaX29. 

Pebranry.  1864 

Marcb.  1864 

April,  1864 

May.  1864 

lone.  1864 

Jnly,1864 

Angnat.  1864 

September,  1864 

October,  1864 

NoTember,  1864 

Doceni  ber,  1864 

January,  1865 

February,  1865 

March.  J865 

April.  1865 

May,  1865  •••.....•... 

June.  1865 

July. 1865 

AuKUNt,  1865 

September,  1865 

Dctober,  1865 

November,  1865 

Deo«mber,1865 

Mean  of  spring 

Moan  of  fommer 

Mean  of  autumn 

Mean  of  winter 


P.M. 

ax2a4sii2a3 


311 
220 
262 


405 
340 


"A 

•a  a 

.X 
I 


Temp., 
Fahr. 


Vapor. 


29.21321.7 

29.11929.9 

29.  1569Sl  1 
35629.19035^1 
27229.045;44. 
41029.052!57. 

28. 918164. 1 

2&  849  67.7  62.  S*.  4981. 715 
372'29.027  5Sk05L5. 
30e;29. 072  44. 141.6'.: 
29629  129'35.63a9. 


^  -£     ^ 


II 


Wind. 


^     ( 

H 


ax 
ax 


261 


29.15923. 

36S99.299ll& 

a  30129. 461  29. 375  22. 


29. 
29. 


a  X  29. 

a  X  29. 

ax!2a 

ax  29. 

ax'29. 
ax2a 
ax  29. 


304 
388 
353 
350 
40) 
450 


393 
375 
340 


a  X  29. 358  29. 121  41. 6  38. 5 .  236 .  736 


9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


29.263 

9a3se 

29.967 
29.411 
99.400 


199  3&  3 
040I4&9 
054|57.5^9' 
91365.3  61.1!. 
29. 337|9d.  835:68. 2:62. 6;. 
025  5Sl  2'51.  6*. 


29 
29 


9 
9 
9 
9 


99.314 


21.4'. 
1&3'.< 
3I90.0I.I 

29. 187,27. 5'25.«. 

29.2X.3&93a4,. 
44a6'.l 
959.6.: 
8.5&  2. ; 
757.1'. 
659.0!. 


X 


29. 14444. 
993  55l 
29.0076a 
29.04061. 
4X28. 977  6a 
41029.18244. 
49929.948.x. 


4 1.3'! 
36L4L 


a  X  99. 392129. 159  35. 7t32L  9,.  1631 
ax  39. 

a  X  99. 375  29. 106,46. 8  4a  8,. 
ax  29. 


99. 243  22. 7  2a  6'. 


29. 418  9a  29697.51891 4. 


29. 
99. 


370 

304 
29.995199. 
29.96229. 
29.36329. 
39. 466  29. 
29.X)29. 


2a  387 


29.35029. 


29.347 
29.396 
29.449 


9a43S2& 


29.409 
2a  431 


2a  391 

29.390 
29.376 
29.34029, 


9  29.357 


29.1 


9169L89ao.i 
2a  220  29. 117:23. 3  2L^. 


29.156,35.2 

2a 

29. 
29. 
28. 


23.1. 
33.9' 

41.9.1 


&31E. 
N.  64  1^. 
N.57W. 
N.  9B. 
N.39E. 
N.  4W. 
N.  6E. 
N.  8W. 
N.99W. 
N.57E. 
N.44W. 
a67W. 
N.73W. 
N.57W. 
M.94E. 
N.  31  W. 
N.  45  W. 
N.9BE. 
8.  31  B  . 
N.  13  W. 
N.  19  E  . 
8.  3E. 
N.  17  B  . 
8.  57W. 


h 

►  ». 
tm 

la 


L5 
4.9 
3.5 

a9 
a6 
a8 
1.1 
a  5 
a4 
a7 
1.7 
a6 
4.3 
a3 
1.5 
a6 
1.1 
a4 
a7 
a9 
1.8 
1.9 
a9 
a4 


Beiolution  of  direction 
and  Telodty,  In  miles 
per  boar. 


N. 


57. 
SSl 
8& 
67. 
111. 
32. 

la 

10a 

4a 

X. 


3a 

X. 
3& 
94. 

2a 

6Sl 


06744.341.8.! 
128  3&  7  3a  3;. 
ieO|2a  4  21.  S. 
2B9ll&8;i&6.i 


2a 


28. 

29. 
29. 


2a 
2a 


&|36L< 


2a  157,36. 0!3a  l!. 

2a 

29. 


97161.857.2'. 
103  47. 0  44. 0". 
243  2a  9  20. 8. 


29. 119,41. 9  X.  8. 938 


743a 

733a 
.702 
7920. 
780  0. 
7Xa 

710  a 

772a 

711  a 

766a 
796  0. 
764a 
.727a 
.655 
.661  a 
.6930 
.717  a 
.698a 
.780)a 
.721 
.726a 
.795a 


a802a5|20.1'. 
187  27.725.3'. 
229:3&  6,3a  6'. 
IX'44.941.0. 
9885&3'5a8'. 
004:61.956.41. 
035  6a  3157.  4'. 

97i'«aora4. 

176r44.64L5'. 

9491X.  5,36L  5'«181 .  727|a  04|  6. 6,  8.  66  W. 


.732 


ae9 
ax 
a37 
a  64 


a6o 


North  .. 
N.  8W. 
N.45W. 
N.fl2W. 


6L4  N.25W. 


7.7  8.43E. 
7.2|H.65W. 
6L  6  N.  56  Ti. 
6. 6,  N.  11  E  . 
a  61  N.  39  B  . 
North  .. 

N.seE. 

N.23W. 

N.25W. 

N.49E. 

N.42W. 
a  0^  8.  64  W. 
a5|N.72W. 

N.  59  Tf. 

N.XE. 

N.XW. 

N.48W. 

N.27E. 

8. 14  W. 

N.  13  W. 

N.  18  E  . 

8.    9E. 


a  9  N.  15  E 


a  5  North  .. 
5c  9  N.  9  W. 
a6'N.45W. 
7. 6  N.  61  W. 


a4 

1.4 
a? 
a9 


a4 
4.4 

a4 
a6 
a4 
a9 
a  7 
a6 
ai 
a8 
1.7 
a7 
4.2 
a4 
1.7 
a7 
1.3 
a2 
a  2 
a2 
1.9 
1.5 
a8 
a2 


a4 
1.3 
a  7 
ai 


ea 
so. 


8. 


4ai 


4a8 


E. 


94.9 


ia8 

41.2 


a7 


68.6 


17.0 


w. 


118.3 
85.7 


&6 


as 

4a  3 


a8 


117.1 


34.6 
4.1 


ia8 
a 

3&4 

3ao... 


37.T  ai 


450.1 
96a  3, 

83.8 
189.2 


98a  4 


56. 

5a 

7a 

61. 
IX. 

14. 
17. 

8a 

55. 

38. 


41. 
37. 

4a 

100. 

aa 

99* 

I  •  • « • 

6a 
57. 


114.7 


44a  1 

239.1 

X.6 

185.5 


51 0*51. 5 


ia6 

3a2 

a3 
ia2 


6a9 


4ao... 


a4 


4&7 


94.4 


a5  N.95W. 


^ 


96a3 


ia4 


X3 


ia3 
7.9 

3L4 


37.5 

loaa 

19a  9 

59.6 

'57.7 
9a4 


1&9 


5a2 


3a2 

87.8 
34a  9 


469.9 


124.9 

aas 


7.1 
41.4 


34.5 

loao 

t9ao 

eai 


57.7 
99.2 


1.4 
1&9 


sao 


as 

29.3 

87.3 

394.6 

44a7 
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Meteorological  observations  at  Thunder  Bay  Island,  Sfn. — Continued. 


Data. 


December,  18113. 
January,  1664... 
Febrnary.  J 864... 

March,  1864 

April,  1864 

May,1864 , 

Jnne,  1864 

July,  1864 

AngQit.  1864 

September,  1864  . 
October.  1864.  ... 
November,  1H64., 
I>eoember,  1864.  , 

January,  1865 

February,  1865... 

March,  1865 

April,  1865 

May,  1865 

June,  1865 

July,  1865 

Aufuit,  1865 

September,  1865 . 
October,  1865  ... 
November,  1865.. 
December,  1865.  , 
Mean  of  iprhig .  , 
Mean  of  rammer . 
Mean  of  autumn. 
Mean  of  winter.  , 


Meani  of  all. 


Deoenbar,  1863. 
January,  1864... 
February.  1864.. 

March,  1864 

April.  1864 

May.  1864 

Jnne,  1864 

July,  1864 

Auguit,  1864 

September.  1864 . 
October,  1864.  .. 
November,  1864. 
December,  1864 . 
January,  1865  — 
February,  1865.. 

March,  1865 

April,  1865 

May,  1865 

Jnne,  1865 , 

July,  1865...*.. 

Augnit,  1865 

September,  1865 . 
October,  1865.  ... 
November,  1865. 
December.  1865. 
Mean  of  ipring  . 
Mean  of  rammer 
Mean  of  autumn. 
Mean  of  winter. 


P. 
7. 
7. 
7. 
7. 
7. 
7. 
7. 
7. 
7. 
7. 
7. 
7. 
7. 
7. 
7. 
7. 
7. 
7. 
7. 
7. 
7. 
7. 
7. 
7.30 


Meant  of  all. 


i 
1 

t 

s 

o 


B 


M 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

33 

30 

30 

30 


PreMure 
reduced  to 
320Fahr. 


OQ. 


29. 

29. 
29. 
29. 

29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 


4S8  29. 
32129. 
217  29. 
259  29. 
357129. 
254,29. 
409  29. 
39228. 
333  28. 


369 
305 
292 
260 
358 


29. 
29. 
29. 
29. 
29. 


311 
223 
113 
150 
187 
025 
041 
899 
820 
026 
066 
122 
156 
282 
38U 


Temp., 
Fahr. 


0 
JO 

t 

Q 


irr. 

21. 
23. 
25. 
37. 
46. 
60. 
67. 
70. 
56. 
45. 
36. 
23. 
19. 
22. 


p 
/a 

o 


46729. 

296'29. 178  28. 
384!29.226 
344  29. 128 


37. 
46. 


I. 


340128. 976,57. 
989163. 
01664. 


3029. 
29. 


39028. 
446^29. 
43028. 
406|29. 
424  39. 


951 
170 
241 


7. 30129. 316 
7. 


30 


7. 30129. 371*29. 096 
7. 


30 


7.3029.353 


7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 


29.43S|S9.315 

217 


7 
7 
7 
7 


29.385 


29.  .142 


29.149 
28.957 


29.244 


29.111 


29. 
29. 


89.317 
29.220 
29.256J29. 
29. 356|29. 
29. 250|29. 
29. 408  29. 
29. 393  28. 
29.332128. 
29. 363|29. 
29.304,29. 
29. 293i29. 
29.258  29. 
29.355  29. 
29. 466i29. 
29.29229. 
29. 379,29. 
29. 34 1  {29. 
29.338  28. 
29.389,2a 
29. 445  29. 
29. 428  28. 
29. 402  29. 
99. 433  29. 


64. 
45. 
4a 


^5.4 
20.1 
9121.8 
2a6 
35l0 
42.9 
54.5 
62.0 
6a6 
52.0 
42.2 
317 
21.9 
17.2 
20.5 
26.1 
34.3 
42.2 
53.6 
57.4 
58.7 
60.3 
42.4 
36.7 


37.2 
617 
47.9 
23.2 


34.0 
58.3 
44.5 
21.1 


1 


115;24. 122.0 
147126.323.9 

184  28.1135.4 


017 
035 
895 


47. 
60. 
68. 


29. 312129. 
29.384  28. 
29.37029. 
29.34129. 


29.352 


818|7a 
021156. 
065145. 
12536. 
15324. 
279  19. 
379J23. 
irj,29. 
219138. 
125'47. 
971 '58. 
982  63. 
012|64. 
944  64. 
16346. 

i44|37.' 
952  64. 

48. 

23. 


43.039.5 


27.5125.3 
22. 


20.2 


43.5 
55.3 
62.6 
619 
52.3 
42.4 
33.6 
t22. 1 
17.2 
20.8 
26.4 
34.8 
42.6 
54.0 
57,9 
59.4 
6a7 
43.0 
236.9 


095 
244 


29.109 


9  34.4 
oo.  8 
44.8 
21.3 


41539.8 


Vapor. 


3  if 

.*« 

oog 

Si  c 

9  at 


117 
098 
104 
109 
170 
229 
368 
493 
513 
343 
21)9 
170 
104 
076 
087 
118 
158 
215 
364 
401 
430 
479 
236 
182 


.166 
.428 
.275 


0 
•Si 

ccl 


^11 

a- 

0 

n 


.733 
.712 

691 
.715 
.758 
.704 
.667 
.733 
.679 
.735 
.780 
.757 
.725 
.655 
.657 

682 
.689 

665 
.753 
.685 
.712 
.778 
.726 
.718 


.702 
.705 
.749 


.098.695 


.242 


.713 


o  ■ 
It 


s 


117.736aa9 
100.729 
105.695  a  11 
109 .  698  0. 08 
172 .  755  a  13 
233.6900.04 
373.652 
499 .  r20  0. 03 
514  .  666  0. 12 
342.719,a03 
239 .  770  a  14 
168.754a  U 
105L  725,a  20 
076'.  649  a  07 
0871. 646'a  13 
119.674  0.16 
160.68l!a02 
2161. 648  a  05 
366'.  743,a  28 
4071. 682  a  06 
433 .  698 
484. 7TJ 


239 
183 


725 
.713a05 


168 .  091  a  48 
432.693;a49 
276 .  742la  33 
098 .  697  0. 60 


.243 


.706:1.90 


7.9 
7.7 
6.8 
6.3 
7.0 
7.5 
4.9 
6.9 
7.0 
5.7 
7.9 
8.2 
8.8 
7.9 
8.2 
7.9 
6.0 
6.5 
7.3 
6.8 
4.1 
5.7 
7.5 
6.9 


6.9 
6.2 
7.0 
7.9 


7.0 


7.9 

ao 

7.1 
6.5 
7.2 
7.4 
5.2 
6.8 
7.5 
5.9 
8.0 

a3 
a9 

7.8 

a  4 
a  2 

6.3 
6.5 
7.8 
6.7 
4.4 

a2 

7.4 
6.9 


Wind. 


1^ 


S.  63E  . 

N.  eow. 

N.  57  W. 
N.  15  E. 
N.  30E. 
North  .. 
N.31  E. 
N.  80E 
N.  19  W. 
N.  39  E. 
N.67  W. 
8.70W. 
N.77W. 
N.56W. 
N.  4  E.. 
N.28W. 
N.50W. 
N.  24E. 
S.  28E. 
N.  13  W. 
N.  IS  E  . 
S.  8  E  • . . 
North.  . 
S.e9W. 


N.2W. 

N.  12  E. 

N.aew. 

N.57W. 


II 

»  A 
►  u 

u 

O 


Reeolution  of  direction 
and  velocity,  in  milei 
per  hour. 


1.4 
13 
10 
2.5 
1.9 
14 
1.0 
1.2 
2.4 
2.5 
a  7 
2.9 
16 
11 
1.6 
4.3 
l.O 
1.1 
1.3 
1.5 
1.7 
1.8 
10 
2.0 


N. 


52.1 
47.9 
74.2 
4a  9 
107.3 
25.5 
6.1 
72.6 
57.9 

a  2 


S. 


20.3 


E. 


20.2 
2a2 

a4 

15.4 
35.0 


29.9 


25.9 

515 

46.2 

117.5 

ia3 

29.9. 


319 


44.9 
58.9 

92.5 


2.71 
a  9 
a6i 
2.01 


496.1 

168.1 

54.0 

205.3 


55.6 


19.1 


4a  0 


46.1 


16 


114 

ia3 


11.7 
7.01 


47.1 


N.  21  W. 


7,0 
6.4 
7.1 

ao 


7.1 


8.73  E. 
N.60W. 
N.58W. 
N.  16  E. 
N.  34  E. 
North  .. 
N.  35E. 
S.  62E. 
N.  17  W. 
M.  36  E. 
N.  48  W. 
8.75W. 
N.  69W. 
N.  57  W. 
N.  9  W. 
N.  29W. 
N.  59  W. 
N.  41  E. 
8.32E. 
N.  13  W. 
N.  16  E. 
8.  2E.. 
North  .. 
8.72  W. 


N.  3  W. 
N.  23  E. 
N.  31  W. 

N.55W. 


N.24W. 


1.4i  9215 


1.4 
11 
11 
2.4 
2.1 
2.9 

a  5 

1.1 
2.3 
2.4 
a  9 
1.6 
15 
11 
1.0 
4.3 
1.1 

a  9 

1.9 
1.6 
1.9 
2.1 
15 
1.7 


2.0 
a  8 
a  6 
2.1 


49.0 
57.6 
71.2 
50.9 
92.2 
111 

I  •  •  •  •  • 

69.7 
58.6 
19.2 

'38.' i 
52.5 
28.2 

115.1 
17.1 
19.9 

"iB.9 
55.3 


11343.0 


19.9 
24.7 


9.7 
16.03l!l 


43.4 


12.0 


17.6 
49.030.6 


109.2 


366.4 

122.0 

96.4 

212.1 


1.2  796.9 


15w5 
64.01  2.7 
a  2 
14.6 


51C 


W. 


90.0 

ri4 


24.9 


19.4 

82.8 

115.4 

79.3 


611 
22.1 


ia4 


ai 
sai 


810 

99.3 
314.4 


389.6 


84.5 
72.7 


a5 


31.6 


21.1 
46.7 
100.2 
79.5 
4.6 
64.0 
28.5 


11.3 


45.4 


9a3 


67.9 
299.5 


334.7 
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Date. 


December.  18fi3., 
January,  1R64.... 
February.  1864.. 

Uareb,  1864 

April,  1864 

May,  1864 

Jane,  1864 

July,  1864 

Aagnst,  1864 

Beptember,  1864. 
Oetober,  1664  .... 
November,  1864. 
December,  1864 . 
January,  186.')  ... 
February.  1865.. 

March,  1865 

April,  1865 

May,  1865 

June,  1865 

July,  1865 

Augtiflt,  1865  ... 
September,  1865. 
October,  1865  ... 
November,  1865.  < 
December,  1865.. 
M«^an  of  gpriog. . 
Mean  of  gummer 
Mean  of  autumn  , 
Mean  of  winter.., 


Means  of  all. 


December,  1863 . , 
January,  1864  — 
February,  1864... 

MHreh.  1864 

AprU,  1864 

May.  1864 

Jttn^  1864 

July,  1864 

AngUNt,  1864 

September,  1864.. 
Oetober,  1864  .... 
November,  1864.. 
December,  1864.. 
January,  1865.... 
February,  1865... 

March,  1865 

April.  1865 

May,  1865 

June,  1865 

July,  1865 

AufUNt,  1665 

September,  18^.. 
October,  1865  .... 
November,  1865. . 
December,  1865 . . 
Mean  of  MprlDg . . . 
Mean  of  rammer  . 
Mean  of  autumn  . 
Mecn  of  winter... 


Meaaiof  all. 


e 


o 


9 

a 


30 
30 
30 


30 
30 
30 
30 
30 
30 
30 
30 
30 
30 


Pretsare 
reduced  to 
320Fahr. 


M. 
30189. 


•29. 
29. 
29. 


434 

313 
219 


Temp., 
Fahr. 


29. 
29. 
29. 


o 

b 


3029. 
3029. 


29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 


3029. 


30 
30 
30 
30 
30 
30 


29. 
29. 
29. 
29. 
29. 
29. 


30,29. 


254.29. 
36029. 
25229. 
4]2|29. 
388,28. 
328|2a 
356|29. 
30529. 
29029. 
25529. 
351,29. 
462  29. 
288  29. 
37729. 
34229. 
337128. 
389,28. 
44.3|29. 
4261 2a 
40029. 
42829. 


31T27. 
21522. 
11.3,24. 
14426. 
186,38. 

014 '4a 

00162. 
877  69. 
80571. 
011:57. 
06645. 


i 


6S5.4 
22a3 
22.2 
24.4 
3Sl8 
44.  S 
56.0 
63.1 
64.3 
52.6 
6^42.6 


12^.; 
151 
274 
374 


3a 

24. 
19. 
23. 


33.6 
22.1 
7:17.4 


16729. 
214  3a 

i25;4a 

966,59. 
97664. 
00665. 
93565 


15« 
245 


.101 
30  29. 


30 
30 


a  30  29. 349 


6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 


6 
6 
6 
6 


6 


29. 
29. 


312 
383 
367 
339 


4a 
4a 


21.1 
2a9 
35.3 
43.0 
54.5 

5a4 

59.6 
61.2 
9!43.4 
537.1 


29.424 
29.308 
29. 212 
29.254 


29. 142,3a  5 
28. 943  65.  3 
29. 089  48. 7 
29. 241  23. 6 


29.104 


29. 

29. 
29. 
29. 143127. 


31227. 
21022. 
10624. 


44.0 


29. 356:29. 180 
006 


29.250 

29.411 

29.389 

29.326 

29.358 

29.301 

29.291 

29. 250129. 

29.344  29. 

29.46129. 

29.28329. 

29.373 

29.338 


39. 
49. 


29. 

29!  023  63. 

28. 

2a 

29. 

29. 

29. 


000 

803 


01057. 
060  4a 


1233a 
145  24. 


267 
373 
161 


29.208139. 
29. 


a9.3.'rr 


28. 


29.389-28. 
29.444  2a 
29.42328. 
29. 398  29. 
29. 426  29. 24514a 


119 
964 
971 
998 
929 
147 


29  309 
29.383 
29.366 
29.333 

29.348 


29.136 
28.941 
29.086 


70. 
72. 


20. 
24. 
.30. 


4a 

60. 
65. 

6a 

66. 
47. 


.19.2 

6a3 

49.  1 


29.235,218 


29.099 


44.6 


34.9 
59.3 
45.1 
21.4 


4a  3 


7125.5 
20.5 
22.4 
24.9 
3a2 
44.9 

5a7 

617 
64.8 
510 
42.9 
33.7 
22.3 
17.8 
2a4 
27.3 
:)5.9 
41 5i 
54.9 
59.0 
3 
61.7 
44.0 
37.3 


4 

5 
7 
2 
4 
6 
0 
4 
9 
0 
3 
3 
1 
0 
2 
8 
9 
1 
3 

5|6a 


35.4 
59.9 
45.4 
21.5 


4a  5 


Vapor. 


00  S 

II 


117 
098 
106 
110 
174 
238 
381 
506 
5S3 
345 
239 
168 
104 
077 
088 
120 
162 
217 
371 
413 
438 
491 
246 
183 


.735 
.713 
.695 
.688 
.745 
.685 
.643 
.710 
.650 
.713 
.759 
.751 
718 
.642 
.655 
.677 
.675 
.639 
.734 
.675 
.688 
.766 
.723 
.707 


170 
439 
279 
098 


.246 


112 
098 
106 
110 
176 
244 
388 
501 
523 

241 
168 
105 
077 
088 
132 
164 
219 
373 
418 
446 
494 
251 
1831 


172 

441 

281 

.098 


248 


t 

cog 

a 


.685 
.683 
.736 
.693 


.  UaV 


.734 

.712 

6»5 


739 


.696 


.747 


641 


.ffn 

.664 
.633 
.721 


.ff78 


.717 


I.. 

n 

"C  a 

s* 

a  I 

1^ 


a  14 
a  05 
a  13 


.675  a  01 


a  34 


.686|a02| 
.624 


0  07 


643  a  17 
.705a  01 
.755  a  11 


ao4 


.717aS3 


a  07 


646  a  02 


a  17 
ao4 
a  04 
a  10 


.665a06 


a  02 


.755iai7 


a  08 


.a96ao5 


679 
671 
729 
691 


a  53 
a  43 
a  46 

a  63 


.69213.08 


S 

M 

II 


•50 

U 


ai 
7.8 
7.5 
a4 
7.4 
7.4 
4.3 
7.0 
7.1 
ae 


wind. 


4 

II 


1 


I 


8. 
N. 
N. 
N. 
N. 
R. 
N. 
8. 
N. 
N. 


ai!N. 


a  4 
9.1 
7.9 
a6 
a3 
a4 
a  4 
7.6 
a6 
4.3 
a  4 
7.6, 
7.0 


7.0 
ai 
7.3 


s. 

N. 

N. 
N. 
N. 

N. 

N. 
8. 
N. 

N. 
8. 
N. 
8. 


o 

85B 
63  W. 
55  W. 
18  E 
36E. 
80E. 
45E 

esE. 

13  W. 
41  E. 

55  W. 
80  W. 
73  W. 

56  W. 
23  W. 
29  W, 
79  W. 
51  E. 
55E. 
8  W. 

HE. 

IE.. 
7E.. 
79  W. 


N.  1  B. . 
N.  34E. 
N.83W 


a3  N.55W. 


7.1 


N.17W. 


a4 

7.5 
7.6 

as 

7.3 

7.5 
18 
7.1 
7.3 
7.0 

a2 
a  4 
9.1 
7.9 
a  7 
ao 
a3 
5.9 
a9 
as 
4.3 
a  9 
7.7 
7.3 


as 
ao 
7.6 

a3 


7.4 


8. 
N. 
N. 
N. 
N. 
N. 
N. 
8. 
N. 
N. 
N. 
8. 
N. 
N. 
N. 
N. 
N. 
N. 
8. 
N. 
N. 
8. 
N. 
8. 


84E 
63  W. 
54  W. 
31  E. 
38  E. 
17  E. 
45E. 
46  B. 
14  W. 
35E. 
56  W. 
88  W. 
65  W. 
53  W. 
11  W. 
33  W. 
44  W 
61  E 
39E 
14  W. 
38E. 
1  E-. 
16  B. 
86W. 


N.3E. 
N.S3E 
N.34W. 
N.50W. 


1 


^  a 

ti 

Ji 

o 


1.9 

8.6 
3L1 
8.4 
3.4 

1-4 

a3 
1.1 

8.8 

3.4 
0.9 
1.8 
3.7 
13 
1.0 
4.3, 
1.1 

a8 
8.3 
2.0 
1.3 
1.9 

3.2 

1.5 


ScMlutioo  of  &«ctk« 
ud  velocity,  in  niki 
per  hoar. 


N. 


1.7 

a8 
as 

L9 


LOi 


1.7 
3.6 
13 
1.4 
8L7 
1.5 

a6 

1.3 

2.5 

8L3 

LI 

1.9i 

2.3 

11 

a9 

4.3 

a9 
a7 

3.9 
1.5 

a7 

8.0, 

as 
i.a 


1.6) 
as 
a7 
1.7 


3a 

92. 
69. 
57. 
41. 

a 

t  •  »  «  • 

65. 
S4. 

la 

» •  •  «  • 

34. 
54. 
3a 

114. 

a 
la 


a 


ai 


SBL3 


0 
5 

9-... 
3 


T..4 
TiS 


6 

% 
8 


S. 
141.  S. 
15.  Ot. 
7.  J. 
12.63Lf. 


i,i 


UL« 


a4 


311 

x: 

lU 
£4 
SLl 


■SOLS.. 
^457.0. 


59. 

aa 


.la.2  1.3 


I    M 


30a7 

117.0 

918 

199.7 


4a 

la 


...aas. 

lGflL85i4. 


9ai 


■J. 


N.18W. 


a9 


387.4 

61.0 

loao 

19a  8 


649.3 
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Meteorological  observations  at  Thunder  Bay  Island,  ifc. — Gontinned. 


Date. 


DoccfDOCTf  1863.  . 
JansAry,  1864.... 
Febnianr,  1864.., 

March,  1864 

April,  1864 

May,  1864 

June,  1864 

July,  1864 

AQgaiL  1864 

September,  1864.. 
Oetober,  1864.  ... 
Moyember,  1864.. 
December,  1864.  . 
Jaanary,  1865.... 
Febmary,  1865... 

March,  1865 

April,  1865 

May,  1865 

June,  1865 

Jttly,  1865 

Angntt,  1865.... 
September,  1865 . 
October.  1865.  ... 
Korember,  1865.. 
Deeember,  1865.  . 
Mean  of  ipriiig... 
Meao  of  rammer . 
Mean  of  antnmn  . 
Mean  of  winter . . 


ofaU. 


December,  1863. . 
Jannary,  1864.... 
Febmary,  1864... 

March,  1864 

April,  1P64 

May.  1864 

Jane,  1864 

July,  1864 

Angaitt  1864 

September.  1864 . 
October,  1864.  ... 
NoTeraber,  1864. , 
December,  1864. , 
Jannary,  1865.... 
Febmary,  1865... 

March,  1865 

April,  1865 

May,  1865 

Jane,  1865 

July,  1865 

Angvst,  1865 

Septenri>er,  1865. 
October,  1865.... 
NoTeraber,  1865.  , 
December,  1865. . 
Mean  of  spring... 
Mean  of  rammer. 
Mean  of  antnmn . 
Mean  of  winter.  . 


Meaagof  all. 


P. 
5. 
5. 
5i 
5. 
5. 
5. 
5l 
5. 
5. 

I 

5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 
5. 


A 
% 

I 
I 

a 


Prearare 

reduced  to 

320Fahr. 


OQ, 


M. 

30|S9.438iS9. 

3029. 


3029. 
3029. 
3029. 
3029. 
3029. 
3029. 
3029. 
3029. 
3029. 
3029. 
3029. 
X29. 
3029. 
3029. 


30 


3029. 
3029. 
3029. 
3029. 


30 


3029. 
3029. 


3029. 
3029. 
3029. 
3029. 


5.3029.347 


5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 


5 
5 
5 
5 


304 


21739. 
24729. 


29. 


29. 


358 
290 
412 
391 
324 
354 
300 
289 
243 
339 
460 
262 
371 
337 
339 
394 
444 
423 
395 
422 


30729, 


384 
364 


332 129. 


43129 


89. 

99.303 

29.216 

29L247 

29.359 

29.251 

29.412 

29.393 

29.323 

29.351 

29.300 

29.291 

29.237 

29.333 

29.454 

29.283 

29.368 

29.335 

29.341 

29. 

29. 

99.421 

29.392 

29.414 


89.307 
29.384 
29.361 
29.329 


29.345 


29. 


29. 
29. 
29. 
28. 
28. 
2D. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
28. 

aa 

28. 
28. 
29. 
29. 


314 
204 

111 
134 
181 
001 
017 
882 
801 
005 
058 
122 
139 
261 
371 
157 
803 
113 
961 
975 


87. 

25. 
2& 
39. 
50. 
64. 
70. 
73. 
56. 
46. 
36. 
24. 
20. 
24. 
30. 
40. 
49. 
60. 
65. 


99567. 


926 
1.18 
241 


L131 
28.938 
29.082 

.233 


29.096 


29. 

29. 

29. 

29. 

29. 

29. 

28. 

2& 

28. 

29. 

29. 

29. 

29. 

29. 

29. 

29. 

29. 

2& 
39028. 
44738. 

28. 

29. 

39. 


311 
808 


133 
181 
003 
014 
869 


8027a 


057 
124 


854 
364 

156 
199 


961 
966 
Kt4 
919 
128 


29.130 
28.934 
29.076 
29. 


22924 


29. 092  4&  7 


Temp.. 
Fahr. 


ji 

3 

^ 

«■ 

^ 


67. 
48. 
41. 


825.6 
20.8 
22.7 
2.\4 
36.7 
45.5 
57.1 
6a9 

165.0 
53.3 
43.2 
33.8 
22.3 
18.0 
21.7 
28.0 
36.5 
44.1 
55.4 
59.2 

56a8 

062.0 
44.6 
37.5 


39. 
67.0 
49.7 
24.1 


836. 


4G.1 


27. 
23. 


1 
110125.4 


28. 
40. 
50. 
65. 
7L 


6 
3 
9 
0 
6 
9 
3 
1 
6 
132215 


47. 
36. 


20. 
24. 
31. 
41. 


110150.3 
1 


61. 
66. 
68. 
67. 
49. 
41. 


4a  4 
67.7 
50.2 


0 
60.2 
45.7 
21.8 


4a  9 


985.71 
21,1 
23.0 
25.9 
37.0 
45.8 
57,6 
64.6 
65.3 
53.8 
43.6 
33.9 
22.5 
18.3 
22.1 
28.5 
36.9 
44.5 
55.8 

559.7 
61.3 
62.5 

245.3 
37.7 


36.4 
6a7 
46.1 
422.1 


4L3 


Vapor. 


I- 


118 
lOU 
106 
113 
177 
249 
395 
509 
523 
348 
242 
167 
104 
078 
069 
125 
168 
224 
378 
419 
449 
497 
257 
181 


.176 
.445 
.282 
.099 


.250 


190 

.101 

106 

114 

177 

.248 

.396 

.523 

.581 

.358 

243 

167 

.105 

.079 

.090 

127 

169 

.825 

.381 

425 

.452 

.502 

.264 

185 


450 


0  . 

« 


§ 


.734 
.703 
.680 
.681 
.727 
.664 
.631 
.671 
.627 
.689 
.742 
.740 
.711 
.642 
.636 
.673 
.663 
.687 
715 
.653 
.659 
.742 
.716 
.694 


.676 
.659 
.721 
.684 


.685 


737 

709 
674 
677 
720 
661 
611 
673 
611 
679 
734 


I 


•SB 

l! 

11 


a  19 
a  06 

0.11 

a  05 

0.19 


a  04 
a  02 

« •  •  • 

a  21 


737'a  10 


709 
641 


a  18 
a  04 


6420. 10 
656,a  18 
6.')2!a02 
618  a  05 


703 
649 
644 
732 
710 
687 


177.664 


.648 


285.713 
100.685 


.853.677 


a  15 

0.05 

a  33 

0.20 

a  04 


a  49 
a59 
a55 
a  61 


2.24 


»  N 

ill 

;i! 

e 

a 

H 


&5 
7.6 

ao 

6.8 
7.8 
7.6 

as 

7.0 
6.9 
7.2 
8.2 

a5 

9.5 

ai 
a  6 
ai 

6.3 
6.0 
6.7 
6.3 
4.2 

a9 

7,8 
7.01 


7.1 
5.8 
7.6 
a  4 


7.2 


a6 

7.6 

as 

6.9 
7.9 
7.2 
4,2 
6.8 
6.9 
7.1 

ao 
ai 

9.4 

a  3 
a5 

a4 

6.2 

ao 
a4 

&2 
4.3 

ao 

7.4 
7. 


7.1 
5.8 
7,5 

a4 


Wind. 


|i 

O 


o 

8.  87E. 
N,  66W, 
N.59W. 
N.  27B 
N.  38E. 
N.  14B. 
S.  78  E  . 
8.  76  E . 
N.  15  W. 
N.  34E 
N.42W. 
N,86W. 
N.80W. 
N.  59W. 
N.  7E.. 
N.33W. 
8.82W. 
N.53E. 
8.  29E. 
N.  17  W. 
N.  47  E  . 
8.  11  B  . 
N.  10  E  . 
N.89W, 


M.  7E. 
N.  34E 
N.26W, 

N,50W. 


N.  18W. 


8. 
N. 

N. 
N, 
N, 
N. 
8, 
8. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
8, 
N. 
N. 
8. 
N. 
N. 


70  B 
61 W. 
55  W. 
33  E. 
41  E 
18  E 
73E. 
73E. 

low. 

39E. 
54W 
76  W. 
82  W. 
59  tv, 
12  E. 
35  W. 
8  W. 
56E. 
23E. 
22  W. 
30  E. 
2W. 
9E.. 
89  W. 


N.  11  E. 
N.  34E. 

N.40W. 

«.  58 IV < 


7.9IN.21W. 


►  u 

s 


1.6 
2.6 

as 

1,9 
8.6 
1.6 

as 
a8 

2.2 
2.5 

1.4 
2L3 
8.2 
2.9 

a6 

4.1 

a2 

1.3 
2.4 
1.6 

a  5 

1.9 

a2 

1.6 


1.6 

a4 
a9 

1.7 


a  9 


3.5 
8.4 

a9 

2.1 
2.9 
1.4 

a  5 

a7 

2.3 
8.4 

1.1 
3.6 
8.5 

3.8 

a7 

4.3 

a  3 

L3 
2.2 

1.4 

a  6 
a6 
ai 

1.5 


1.6 

a4 
as 

1.5 


ae 


Reiolntion  of  direction 
and  Telocity,  In  miles 
per  hoar. 


N. 


39L 

5a 

50, 
62. 
40. 


8. 


1.9 


9 

7 
7 

4 
1 


67. 
61. 
32, 

a 

11. 

47, 

17. 

107. 


•  •  •  • 

*  •  •  • 

1,7 

ao 


87.6 
4a  2 
13L5 

ao 

24.1 


8a7 


47. 

la 

m  m  m   m 

9a 
a 


298L6 

5ai 
14a  I 
16a  51 


658,3 


ae 

•  •  • 

62.7 


31.1 
3a  2 


5a7 


48.9 
44.8 


3a 

6a 
55. 
64. 
40. 


7a 
5a 

19. 

la 
11. 

44, 

80. 

loa 
a 

93. 


4a 
la 

•  •  •  « 

04. 


1.0 


391.7 

54.6 

109.1 

150,3 


9a4 


4.3 

a6 


2 

0. 

0 

9 

0 

9 

0 

3 

9 

3. 


SP.8 


01 
1 

79. 
6 . . , 


60a7 


E. 


47.1 


41.0 


2.1 


11.5 

ia9 
ia4 


78L4 


3a4 
5a3 
las 

14.6 

2a6 


44.1 


4.5 


36L3 
2a6 


9.1 

•  «  ■  • 

14.7 


5a8 
41.3 


W. 


ras 

94.6 


19.7 

•  •  •  •  • 

89.5 
68.1 
66.3 
77.3 


70.4 

ai 


14.3 


44.1 


7a4 
968.8 


84a  5 


6a8 
92.5 


18.0 

•  »  •  •  • 

96.7 
72.0 
7a  6 
78.9 

»  •  •  •  • 

77.3 

a9 


ia6 

»  •  «  •  • 

9.5 

»  •  •  •  * 

4a9 


85,6 
889.0 


817.5 
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Meteorologicai  obtervatwnt  at  T%u»der  Bay  bland,  jv.— Gcotinud.- 
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Meteorological  ob*ervaliont  at  Thunder  Bay  Itlamd,  IfC. — GontiDiied. 


736  BEFOBT  OF  THE  SECBETABT  OF  WAB. 

Meieorologieal  obtervati4mt  at  Thunder  Bay  hland,  tfe. — CoDtiniitd. 
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Meteorological  ohservatums  at  Thunder  Bay  Itlandf  SfCd — Continued. 


Date. 


December,  1863. 
Jannarv.  1864... 
February,  1864... 

March.  1864 

April,  1864 

May,  1664 

Jane,  1864 , 

July,  1864 , 

Aognit,  1864 

Sfptember,  1664. 

October,  1864 

NoTember,  1864. 
December,  1864. 
Jannary,  1865 — 
February,  1865... 

March,  1865 

AprU,  1865 

Blay,  1865 

Jane,  1865 

July.  1865 

August,  1865 

September,  1865 . 
Uctober,  1865.  ... 
November,  1865. . 
December,  1865 . . 
Mean  of  BpriMg... 
Mean  of  aummer . 
Mean  of  antamn. 
Mean  of  winter.  . 


Meana  of  all. 


December,  1863.  . 

Jannary,  1864 

February,  1864.., 

March,  1864 

April,  1864 

May,  1864 

June,  1864 

July,  1864 

August,  1864 

September.  1864.. 
October,  1864.  ... 
November,  1864. . 
December.  1864.  . 
January,  1865.... 
February,  1865... 

March,  1865 

April.  1865 

May,  1865 

Juue, 1865 

July,  1865 

A.nguat.  1865 

September.  1865. 
October,  1865.  ... 
Sovember,  1863. . 
December,  1865.  . 
Mean  of  iprlng  . . 
Mean  of  lummer. 
Mean  of  autumn . 
Mean  of  winter.  . 


Heani  of  all. 


i 
1 
I 

J 


P.M. 
L.'U 


1.30 


Prewmra 

reduced  to 

aaoFahr. 


29.42829. 


1.3029.279 


29.  18829. 


1. 30,29. 
1..1029. 


1.30 
1.30 
1.30 
L30 
1.30 
1.30 
1.30 


247 
369 
267 
440 


00  B 


I 


9 

•8 


29. 


29. 
29. 
29. 
29. 


29. 

29. 

29!  410128. 

29. 

29. 

29. 

29. 


335 
353 
290 
288 


1.3029.21529. 


1.30 
1.30 


1.3029. 
L30'29. 


1.30 
1.30 
1.30 
1.30 
1.30 
1.W 


1.30  29. 410  3!». 


1.30 
1.30 
1.30 
1.30 


29, 
29. 
29. 
29. 


1.3029.347 


1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 


1 
1 
1 
I 


321 


29. 


29. 
29.453129. 


29. 
29. 
29. 
29. 
29. 
29. 


883 
362 
351 
366 
402 
460 
427 
385 


31329.132  41.7 
40228.943  69 


359 
314 


29.066 


29. 

29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
28. 
89. 
29. 
89. 
29. 
29. 
29. 
29. 
89. 
89. 
29. 
29. 
29. 
99. 


979 
185 
253 
372 
272 
446 
413 
338 
355 
294 
291 
217 
329 
456 
289 
363 
352 
371 
404 
462 
436 
388 
415 


28. 
28. 
29. 
29. 


29. 
29. 
29. 
28. 
2& 
28. 
2& 
29. 


304 
172 
076 
128 
188 
015 
055 
880 
797 
986 
034 
122 
HI 
241 
353 
144 
189 
130 
968 
972 
985 
900 
105 
233 


Temp., 
Fahr. 


f 

A 


29.4 
25.4 
27.3 

3a? 

4a  7 
51.0 
65.5 


76.3 
61.5 
49.5 
38.  J 
25.4 
22.1 
27.5 
3a9 
43.3 
5a9 
62.4 
67.8 
71.2 
7a  0 
51.1 

4a  2 


0 

JO 

«• 
9 


0 
0 
7 
5 
4 
2 
6 
72.8465.3 


27. 
23. 

24. 
27. 
37. 
46. 
57. 


29.062 
29.909 


433129.310 
175 
073 


29. 
29. 
29. 
29. 
29. 
29. 
28. 
28. 
2a 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
29. 
28. 
28. 
26. 
2a 
•29. 
29. 


0 
13513a  6 


191 
020 
056 
881 
789 
992 
096 
126 
112 
850 
856 
153 
186 
125 
974 
974 
984 
907 
111 
829 


89.317 

89. 406I8&  943169. 

99.36329.067 

89.31629. 


81385. 


99.35099.06947.1 


361 


52.2 
26. 


333. 


47.342.6 


29. 
25. 
27. 


40. 
51. 
65. 
72. 
76. 
61. 
49. 
37. 
25. 
21. 
27. 
33. 
43. 
50. 
62. 
67. 
7L 
69. 

5a 

48. 


99.135I4L637.4 
61.7 
47.3 

9a4 


2 

51.8 

9 


66. 
55. 
45. 
24. 
23. 
19. 
24. 
30. 
38. 
44. 
56. 

6a 
6a 

64. 

4a 

3a 


Vapor. 


is 


37.51 

7 
47.6 
6 


26.9 
22.8 
24.5 
27.5 
37.3 

4ai 

57.8 
65.2 
6a8 
55.0 
45.4 

8P4.5 
23.9 
19.1 

0)24.1 
30.31 
3a4 

744.9 
56.8 
6a4 

6ai 

64.1 
4&5 
93a6 


48.4 


124 

107 

112 

119 

181 

.252 

.385 

530 

.538 

.367 

.256 

165 

104 

080 

100 

139 

173 

.221 

.398 

.430 

.476 

.527 

.280 

.186 


a 


a** 


ll 

u  a 


181 

459 

.297 

104 


.260 


.656 


123 

104 
112 
118 
181 
252 
390 
532 
549 
362 
258 
165 

la's 

079 
100 
137 
177 
227 
397 
430 
478 
929 
277 
186 


.1831 

463 

.2961 

.104 


.861 


.728 
.680 
.663 
.652 
.716 
664 
.577 
.655 

.  «X54 

.662 
.712 
.682 

673 
.611 
.626 
.66(1 
.613 

600 
.696 
.634 

614 

712 
.697 
.645 


.651 
627 

.665 
663 


.728 

.674 

.669 

.652 

.718 

.669 

589 

.662 

.596 

659 

720 


.676 
.617 
637 
.660 
.629 


I 


3^ 

U 

II 


a  10 

•  •  •  • 

a  03 
a  14 
aos 

a  12 
a  IS 
ao3 
a  12 
a  27 


703  a  12 


a  24 
a  04 
aioi 
an 
a  06 


.  612ja  09 

.7000.12 

.637 

.621 

.718 

.699 

.649 


a29 
0.09 


634 
691 
667 


657a42 
a39 
a89 

a  51 


9.0 
7.4 

as 
7.2 
7.5 
7.3 
4.7 
6.5 
6.1 
7.8 
7.8 
as 
9.3 
a  5 
a  3 
7.9 
7.8 
5.0 
7.0 
6.2 
5.0 
6.3 
7.4 
7.5 


Wind. 


i 


7.1 

5w9 
7.5 

a5 


7.2 


9.01 
7.1 

ai 
7.1 
7.4 

7.51 

4.4 

6.1 

6.0 

7.9 

7.8 

ao 

9.1 

a6 
a4 
ai 
7.8 
4.8 
6.9 
6.4 
5.0 
ao 
7.4 
7.6 


.6622.81 


7.1 
5.8 
7.5 

a4 


7.2 


S.67E 
N.  75  W. 
N.  66W. 
N.  39  E. 
N.41E 
N.  25  E 
S.  86E 
8.  76  E 
N.  17  W. 
N.  40E 
N.  2E. 
N.88W. 
N.88W. 
N.64W. 
N.4  W 
N.55W. 
8.  85W. 
N.  66E. 
S.  21  E . 
N.  40  W. 
N.  41  E 
8.  2E. 
N.  16  E 
8.  81  W. 


N.  17  E. 
8.  79E. 
N.  45  W. 
N.69W. 


N.83W. 


8.  78E. 
N.80W. 
N.68W. 
N.  44E. 
N.  42  £. 
N.  29E. 
N.  59E. 
8.  76  E . 
N.  18  W. 
N.  19  E. 
N.  12  W. 
8.  87  W. 
N.85W. 
N.  62  W. 
N.  13  E. 
N.65W. 
8.89W. 
N.  62B. 
8.  13  E. 
N.53W. 
N.  13  W. 
8.  5E.. 
N.  28E. 
N.80W. 


N.  19  E. 

N.  59E. 
N.40W. 
N.66W. 


N.86W. 


Ii 

o 


2.4 

a4 
a  I 
2.2 
4.3 

2.3 

1.0 
2.0 
2.1 
2.8 
1.0 

a2 
a6 
a4 

L8 
2.9 
2.0 
1.7 

a3 
a  9 
a  3 
a3 
ao 
2.1 


Reeolntion  of  dtreetion 
and  reloetty,  in  miles 
per  hour. 


N. 


27. 5| 

36.3 

68.3 

96.1 

66.01 


1.7 

a  5 
a6 

1.9 


a  8 


1.4 

a4 
a5 

2.8 
4.1 

2.0 
1.9 
2.3 
3.2 

2.0 
1.6 

a4 

4.0 

a5 

1.8 
1.9 
2.5 
L6 
1.9 
a  7 
a5 
a3 
a6 

2.1 


1.5 

a6 
a  8 

3.2 


a9 


60.51 

6ai 

31.2 
2.9 
2.8 
47.5 
50.7 
50.8 

■  •  •  •  • 

21.3 


22.51 
&4 


9a6 


8. 


9a9 


2.0 
14.2 


55.2 

8a9 

.30.0 
28.3 
5a9 


5.9 
9i' 


97.4 
9.5 


296.6 

>  •  •  •  • 

8a9 

135.9 


494.2 


ia4 

39.0 
61.4 
9a5 
5a7 
29.5 


64.3 
56.7 

4a  5 

»  •  •  •  • 

ia8 

51.7 
50.8 
84.6 

*  •  •  •  • 

2a3 

*  •  •  •  * 

ia7 

15w0 


9a2 
ia8 


252.4 

47.5 
109.1 
16L8I 


sTas 


E. 


6a3 


5a5 

1.0 


w. 


102.1 
80.8 


ia6 


47.3 

8 


94.9 

lia5 

95i9 

a6 

7a  0 

59.7 


4  36. 


5w4 

a7 

20.2 


83.7 
19. 2  92. 8 


9.5 


17.2 


60.5 
82.3 
29.7 
49.1 

6a  31 


4.6 


1.1 

57.*8 


9.9 


lao 


61.6 


4a4 


19.8 


11.6 


4a  5 

las 


a6 
i5a5 


97.1 

89.0 


7ai 

324.6 


236.2 


105.6 
94.3 


21.2 

ia5 

103.9 

12a  1 

95.0 

•  •«••• 

5a9 

7&0 


17.3 

a4 


6a3 


•  •  *  •  I 


9L8 

36ao 


87a7 


47  w ^VoL  ii 
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Meteorological  ohiervatUnu  at  Thunder  Bay  hlandt  ifc. — Continued. 


Dato. 


A.M 

December,  1063 11.30|99. 

Jaaoftry,  1864 1].3099. 

Febrnanr.  1864 11.3099. 

March.  1864 11.3089. 

April,  1864 11.3089. 

Maj,  1864 11.3029. 

June,  1864 U.3089. 

joij,ie64 11.30I29. 

Aofnst,  1864 11.3089. 

September,  1864 1L3099. 

October.  186t 11.3029. 

November,  1864 11.3089. 

December,  1864 1L3029. 

Jaanary,  1865 11.3029. 

Febmarj,  1865 11.3099. 

March,  1865 1L3089. 

April,  1865 ..11.3029. 

May.  1865 11.30  99. 

Jane,  1865 1L3029. 

Jaly,  1865 11.30 

Aiie:iut,  1865 11.3089. 

September,  1865 11.3029. 

October,  1865 11.3029. 

November.  1865 11. 30  29. 

December,  1865 H.  30 

Mean  of  epring 11.3029. 

Mean  of  summer 1 1. 30  29. 

Meanofaninmn 11.3029. 

Mean  of  winter... 11.30|26. 

Means  of  all 


Preisare 
reduced  to 
380Fahr. 


11.3029.969 


Deeembar,  1863  . 
January,  1864... 
Febmary,  1864. . 

March,  1864 

AprU,  1864 

May,  1864 

Jnne,  1864 

Jnly,  1864 

Aagnat,  1864.... 
September,  1864. 
October,  1864.... 
November,  1664 
Deeember,  1864 
January,  1865... 
February,  1865.. 

March,  1865 

April,  1865.  ••..< 

May,  1865 

Judo,  1865 

July,  1865 

Aagoat,  1865... 
September,  1865 
October,  1865. . . 
November,  1865 
I>ecember,  1865 
Mean  of  spring.. 
Mean  of  sommer 
Kaanof  antnmn 
Maaa  of  winter. 

of  all 


11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

n 
11 


456S9. 

300|S9. 

199,29. 

966)29. 

373,89. 

88099. 

453!89. 

491 

343 

361JS8. 

309,29. 

30029. 

835:29. 

34529. 

46829. 


Temp., 
Fahr. 


301 
364 


89. 
29. 


364|29. 

380;2a 
411|2& 
471  ;29. 
45828. 
397129. 


340>28.i 
198,24. 
09025. 
14530. 
18d|40. 1 
026|49. 1 
049,64.  ( 
881|7I.  I 
78874. 
989  60.  < 
063  47. 1 
13736.1 
130  24.  \ 
9682a- 
370  2& 
165  32L 
18542. 
137,5a 
98361. 
97867. 
00069. 
932  6& 
131149. 
94641.637.7 


38529. 141 4a  9 
415<2a  946168. 1 
374!29. 081  50. 6 
334129.93324.8 


89. 
89. 
29. 
29. 
89. 
89. 
29. 
29. 
29. 
89. 
29. 
29. 
29. 
89. 
29. 
29. 
29. 
29. 
89. 
99l 
89. 
89. 
99. 
89. 


456129. 

30529. 


803 

869 


37729. 


283 
455 


424128 


346 


37028. 


312 


29. 
29. 


29. 
89. 


28. 


99. 


30529. 
848129. 
349^9. 
46929. 
304  29. 


365 
364 
388 


90483. 
094185.8 
14980. 
192t.l9. 9 
030  49. 5 
05864.8 
888  71. 2 
787  74. 1 
997159.6 
058{47. 4 
14936.5 
137)24. 6 


973 


19.9 


29. 
29. 
2& 


41]|2& 
47729. 
4S8;28. 
400,29. 
43029. 


372»24. 
167j32Ll 
18S41. 8 

133  sai 

982^61. 
97966. 
002:68.6 
940^67.7 


39.364  90.104 


137  48. 3 

94741. 


lali 


189. 397189. 14S4a 
99.41628.94967.. 
29.37929.0e75ai 
33729.83694. 


Vapor. 


»i 


.  184'.  681 
.466'.  664 


29.10046.141.9.961.686 


18S.I 


381. 


596. 


929. 


556. 
660. 


037. 


761. 


391. 


45.64L5 


ad 


9g 


6 


10.^.692 
C?77'.638 
0981.658 
136;.  686 
179>.  651 
827.689 
3971. 713 
433'.  655 
4711. 647 
580*.  748 
866'  726 
188^.669 


893 
.101 


.7191 
.681 


.799a90 
.712a  09 

e96ao9 

6S50L06 


llTl 

101 

109 

119 

185.754 

8531. 710  0105 

397.634 

537l.696|a03 

559.651 

378l.716|ai9 

954'.  763  a  08 

163.7S8ai7 


105'.  698 
076*.  648 
097'  671 
137.697 
.663 
.637 


1791 

831 

4061 

434 

475.668 

5181. 755 

973.734 

1831.687 


.799a04 

. 663 .... 


a95 
ao9 


Ml 


a23 

a  07 
a  07 
ail 
an 
a  19 


a45 
ao7 
a  78 
a78 


«M9L0e 


Wind. 


o 

8.  69E. 
N.89W. 
N.57W. 
N.  48  E. 
N.  57  E. 
N.  3E.. 
N.  36E. 
8.  87  E. 
N.26W. 
N.  19  E. 
N.94W. 
8.  83W. 
N.85W. 
N.  57  W. 
N.  10  E. 
N.69W. 
S.  86W 
8.87E. 
8.  18  E 
N.  24  W 
N.20W 
8. 10  E. 
N.  20E 
N.75W. 


N.  15E. 
N.  22E. 
N.45W. 
N.  69  lY. 


N.saw. 


8.  e6E 
N.89W. 
N.58W. 
N.  46E. 
N.  61E. 
N.  9E.. 
N.  19  E. 
8.50E. 
N.31W 
N.  19  £. 
N.32W. 
8.84W 
N.87W. 
N.55W. 
N.  5B.. 
N.64W. 
8.  87W. 
N.88E. 
&  11  E. 
N.22W. 
N.30W. 
S.  10  W. 
N.  17E. 
N.76W. 


N.94E. 

N.  18  £. 
N.48W. 
N.66  W. 


N.37W. 


T 


.5  O 

tj 

ii 


Resolution  of  direction 
and  velocity,  in  miles 
par  hour. 


N. 


1.9 
2.5 

a9 

9.0 

.X9 

1.4k 

1.5 

l.li 

S.5 

9.3 

1.6 

ai 

3.9 
4.1 
2lO 
2.9 
3.3 
9.9 
9.3 

a  5 
a8 

8.6 
9l6 
8.5 


1.0 
56^6 
48.1 
63.1 
78.4 
37.6 


17.7 


1.1 

a5 
a9 

9.9 


a9 


9.0 

3.0 

3w3 

2.1 

4.01 

9.2 

1.9 

1.6 

9.9 

8.7 

1.7 

3.7 

3.7 

4.01 

1.8 

1.9 

3wl 

9l9 

8.7 

a7 
a  7 
8.5 

8.8 
2.6 


1.8 

as 

1.8 
1.9 


1.0 


96.0 
66.5 
43.4 


11.5 
69.5 
5fi.8 
93.1 


14.6 
23L7 


9.0 


ia9 


6.3 

3.7 

65l1 


77.3 


76.3 
1&3 


196.7 
104.8 
116.3 
177.1 


5M.9 


9&7 


1.9 
58.4 
4&6 
56.4 
68.4 
54.3 

'78."7 
75.6 
45.6 

•  •  •  •  • 

&4 

7a9 

51.3 
8&0 


9.8 


19.7 
19.4 


84.5 
1&8 


195.4 

5&8 

14a  4 

155u8 


549.8 


39L4 


ia3. 


&8 

I8a9 


7a2 


£. 


4&  B|  .  m^m  m  • 

79.6 
87.0 


46.5 
99.4 
3.9 
87.8 
58.4 


83.3 


9.6 


67.5 
81.4 


W. 


49.8 


19.3 

98.5 

127.7 

IOSlS 

68.8 
98.5 


13.3 

2a5 


6.1 
&3 


56.0 
38.0 


7a7 


117.3 
344.4 


367.7 


56.8 


47.1 
lO&O 

las 

19.8 
38.5 


S&6 


4.9 


67.1 

15.51 


86.3 


82:5 
9.9 


93.1 
82.7 


45l3 


88.7 
111.  4 
114.3 
108.5 

5314 
93.5 


7.1 

ia9 

13.8 


71.3 


171.8 
399.5 


408.9 


740  BBPOBT  OP  THE   SBCttETAET   OV  WAB. 
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Meltorologuial  ohtertatioiu  at  Thunder  Bag  Inland,  Ifc. — Contiuned. 
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Meteorological 


ai  launder  Bay  Islandt  4v. — Continued. 


Date. 


DeeemlMr,  1863. 
Janaary,  1864. ... 
February.  1864.. 

March,  1864 

April,  1864 

Naj,  1864 

Jone,  1864 

July.  1864 

Aogost,  1864 

September,  1864 . 
October.  1864.  ... 
November,  1864.. 
Deeember.  1864. . 
January,  1865.... 
February.  1865... 

March.  1865 

April  1865 

May.  1865 

June,  1865 

July,  1865 

Au^st,  1865 

September,  1865 . 

October,  1865 

November,  1865.. 
December,  1865.'  . 
Mean  of  apring .  , 
Mean  of  inrnmer. 
Mean  of  aatnmn. 
Mean  of  winter.  . 


A.M. 

7.30 
7.30 
7.30 
7.30 
7.30 
7.30 


7.3929. 

7.3029. 

7.30 

7.30 

7.30 

7.3029. 

7. 30|29. 

7.3029.456129.369 


7.30 


29.: 


306  99. 184 
7. 30|29. 357|S9. 192 
7.3029.361129.129 
7.30|29.382S9.00I 
7.3029.414,99.009 
7.3029.464  29.023 

457.98.975 


7.3029. 
7.3029. 
7.3029. 


lleanaof  att 7.3099.30089.115 


December,  1863. 
Jaanary,  1864... 
Febmary.  1864.. 

March,  1864 

AprU.  1664 

May,  1864 

June.  1664 

July,  1664 

Ansnst,  1864  .... 
September,  1864 . 
October,  1864.  ... 
November,  1864. 
December,  1864 . 
Jaooary.  1865..., 
February,  1865... 

March,  1865 

April,  1665 

May,  1865 

June,  1865 

July,  1665 

Aii«u»t,  1865 

September.  1865 . 
October,  1865.  ... 
MoTombar,  1865. 
December,  1865. 
Mean  of  iprlng... 
Mean  of  rammer 
Mean  of  autumn. 
Mean  of  winter. 


Meaoi  of  all. 


reduced  to 
390Falir. 


7.30129. 


99l 

29. 
29. 
29. 
99. 
29. 


44999.335 
29629.205 
186.29. 061 
262*29. 156 
370|g9. 196 
284|29. 039 
45399.076 
425:28.926 
340,2a  809 


Temp., 
Fahr. 


S 


I 
I 


O 

94. 

18.' 51. 093 


29.359i29.002 

29. 

29. 


.30629.076 
,  30e;29. 142 
,  25329. 149 
,353:99.283 


o 

26.3 
20.0 
22.020. 
24.0i93. 
36.5.34. 
45. 6  42. 
59.1^. 
65. 6|61. 
67.6,63. 
55.2,53.1 
42. 4;40. 4 
34. 9,32. 0 
22. 8.21. 0 


.173;.  803] 

.  245 .  788 

3.  an,.  709 

.  500 .  794 
.531.773 


7 
2. 


16.8 
2a8 


7. 
7. 


3029 
3029. 
3029, 


7. 
7.30129.332.99.237 


7 
7 
7 
7 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 


7 
7 
7 
7 


57.1 


14. 
18. 


27.125.4 
36.133.5 


.160 
.103 
.070 
.087 
.122 
.164 


46.542.7 


|d4. 


404 
491 


29. 167|44. 1 
99.94337.9 


6L.  9  56. 
63.4'.%. 
63.0,59. 

41. 

.35. 


39399.14836.033.51 
4 13  38. 974  62. 2  5a  1 
37529. 101  4a  0.43. 


I. 


90.44799. 
29. 894  aS. 
39.18389. 
29.29399. 
99.36399. 
99. 381,99. 
39i453'99. 
99. 435  9a 
99.3362a 
39.358,99. 
99.30099. 
29.30099. 
29.25099. 
29.35429. 
39.451,29. 
29.304  29. 
29.35399. 
29.36199. 
29.37929. 
29141129. 
29.46699. 
29.4569a 
29.40999. 
99. 417.89. 


909 

078 
149 
192 
039 
078 
996 
820 


5 
21.4119.7 


4..43a7 


33496.3 


94. 

la 


19.9 
21. 9:90. 
23.4,21. 
35.7,33. 
44.943. 
57.7,53. 
65l6,61. 
66.262. 
00554.5^51. 
40. 


384 
365 

184 
192 
134 
002 
015 
030 


166 
940 


07342.1 

140 

148 


29.31999.148 
29.4ll9a978 
29.37399.101 
29L  33099. 335i2L 


89. 358  99. 115  4a  8^.  9 


3 
3 
2 
5 

8 
3 
5 
7 
9 
6 
2 
0 
8 
6 
6 
7 
8 
8 
4 
9 
6 
8 
9 
37.9I3&3 


34.1,32. 
29.5,90. 
ia7|l4. 

2u.5;ia 

.15.2.32. 
45.2,41. 
56.253. 
59.955. 
6L  2:57. 


98561.1 


4a  7 


5a 

41. 


35.333.8 


61.157.4 

45. 6,4a  2 

3,19.5 


Vapor. 


i 

0 

s§ 

0 


114.741 
.745 


.105 
.105 


.724 
.732 


.356.837 
.230.832 


.779 
.732 
.669 
.711 
.738 
.748 


.232.720 


Oi.  381. 804 
405.744 
441.773 
483.657 
237.781 


178 


.756 


.173.755 
.  439 .  766 
.  274I.  807 
.095'.  720 


.945.769 


.113 

.092. 

.1041. 

.108. 

.171. 

.942;. 

.374 


Is 

rs  S 
a  ■ 

o  £ 

1| 

^^ 
•a* 

»        • 

6D 


a 

^1 


746a  96 
731  a  07 
723  a  16 


.500. 
.516. 
.353' 


733 
815 
800 
743 
794 
761 


a  16 
a20 
a  19 

0.09 

a  01 


811  a  03 
.  230>  639  a  96 


;i* 


^1 


.  I60:.  780  a  16 
.  102!.  733  0. 37 


.  070 .  672:a  02 

.066. 

.120. 

.  160'. 

.227,. 

.377,. 

.  396.. 

.434 

.471 

.235 

.178 


711  a  06 
739  a  18 
755  a  18 
739... 
831  a  03 
762  a  09 
788  a  99 
860  a  31 
788  a  13 

759a  OS^ 


)p6.: 


170. 763  a  84 
.43:);.  782  a  43 
.  271 .  806  a  81 

094. 719  a  94 


.943.767 


aofi 


as 

7.7 
a  4 
7.3 
ai 
7.7 
4.4 
5.2 
6.3 
7.6 
ai 
9.1 
9.4 
a  7 
a  7 
a  2 
7,6 
5.4 
6.9 
5.9 
5.5 
5.8 
7.8 
a6 


Wind. 


7.7 
5.7 
7.8 

a5 


7.4 


a4 

7.4 

a  8 
7.1 
7.9 
7.6 
4.1 
5.2 
a  3 
7.6 
ao 
9.2 
9.4 
a  6 
as 
ao 
7.5 
5.6 
as 
ao 
a4 
5.9 
7.8 
a3 


7.3 

5.6 
7.8 
a3 


N. 

s. 

N. 
N. 

N. 
N. 
N. 

N. 

N. 
N. 
N. 
S. 
N. 
N. 
N. 
N. 
N. 
N. 
S. 
N. 
N. 
S. 
N. 
N. 


86E 

87  W. 

88  W. 
42  E. 
53  E. 
6W. 
25  W. 
23  W. 
34  W. 
75  E 
48  W. 
85  W. 
67  W. 
61 W. 
12  £ 
19  W. 
79  W. 
36E 
2W 
51 W. 
34  W. 
17  W. 
7E.. 
SOW. 


N.  7E. 
N.38W. 
N.70W. 
N.54W. 


N.39W. 


N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
8. 
N. 
N. 
N. 
N. 
N. 
N. 
S. 
N. 
M. 
8. 
N. 
N. 


80  E. 
85  W. 

88  W. 
39  B. 

55  B. 
6W. 
94  W. 
33  W. 
35  W. 
65  E. 
49  W. 

89  W. 
79  W. 

56  W. 

HE. 

30  W. 
85  W. 

17  B. 

18  W. 
44  W. 
75  W. 

19  W. 
9E.. 
85  W. 


N.  3  E. . 
N.  43  W. 
N.  67  W. 
N.63W. 


II 


-% 


s. 


6 


15 

ao 

a? 

1.9 

a 

a 

2.3 

1.1 

2.5 

9. 

9. 

4.5 

a7 

a 

a 

1.7 

a 

1.1 

1.5 

1. 

1. 

1.9 

9. 

a8 


1.6 
1.3 
1.5 
ai 


1.5 


a7 

ao 

a7 

a4 

a3 

a6 

a4 

1. 

a4 

a4 

ai 

4.7| 

ai 
4.0 
as 
ao 
a7 
1.1 
1.4 
1.6 
a  4 
ao 
a6 
ao 


1.7 
1.3 
1.5 
a3 


7.3  N.49W. 


1. 


Beeolotlon  of  direction 
and  velocity,  in  milei 
per  hour. 


N. 


7.8 

k  •  •  •   •  • 

a8 
44.9 

sai 
loas 

64.5 
31.3 
6a7 
31.4 
5a8 

■  •  •  •  «  ■ 

6ai 

5a4 
ea6 

53.4 

las 
8a9 

.31.9 
3a6 

7a  5 
a9 


4a  2 

54.'i 


39a5 
177.1 

sai 

314.4 


77a  1 


la 
a 
a 

57. 

sa 

11a 

64. 
31. 

6a 

30. 
56. 

30.' 

6a 

64. 

57. 
7. 

3a 

'sa 
a 


7a 
la 


391.0 
157.4 
117.8 
18a  7 


1 


78a  9 


8. 


4.3 


ia7 


1.7 


30.9 


sao 


E. 


108.6 


39.5 
74.4 


W. 


77.4 


lao 


lai 


92.8 
78.0 


las 

29.3 

lai 
4a  6 

•  •  «  • 

60.1 
135.9 
164.4 
101.1 


11.7 
72.8 

I  •  «  •  • 

1.5 
38.3 
23.3 

ia9 


a2.. 


37.6 


109.5 


1I47.I 
,24a  8 
i3u9.7 


665.0 


sao. 


90.6 
80.5 


4a  7 
79.9 


6a  7 


12.6 
29.3 

lai 

44.0 

'ea'i 
14a  9 

156.8 


ia2 


9  9 


.:10a  2 

2i.'7 
81.8 

ias 
3a9 
ia3 

ia4 


lao, 


3a4 


11a  3 


14.5. 8 
255>.  3 
1338.9 


,73a  6 
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Meteorological  ohtervaiums  tU  Thunder  Bay  Islandf  ^P^.-— Oontinued. 


Date. 


Deoember.  1863.. 
Jannaiy,  1864.... 
February,  1664... 

March,  1864 

April,  1864 

May,  1664 

June,  1864 

July,  1864 

Auput,  1864 

Beptember,  1864.. 

October,  1864 

November,  1864.. 
December,  1864  . . 
Jajinary,  1865.... 
Febmuy,  1865... 

March,  1665 

April.  1865 

May.  1865 

June.  1665 

July.  1865 

Aagast,  1865 

8«ptember,  186S. . 

October,  1865 

Korember,  1865.. 
December,  1865 . . 
Mean  of  sptiag. . , 
Mean  of  sammer . 
Mean  of  antiunii . 
Mean  of  winter  . , 


Heamof  all. 


December,  1863 . . 
January,  1854  — 
Pebroarr,  1864... 

Uarcb,  1864 

April,  1864 

May,  1864 

rune,  1864 

ruly,  1664 

Iluguat.  1864 

September,  1864.. 

>cU>ber,ie64 

^oTember,  1864.. 
Oeoember,  1864 . . 
Fannary,  1865.. ». 
Tebruary.  1865... 

kfarch,  1865 

%.pnl,  1865 

tf  ay,  1865 

rune.  1865 

ruly.  1865 

ingu>t  1865 

September.  18fiS. . 

>ctober.  1865 

^OT<>niber.  1865.. 
December,  1865 . . 
ifean  of  ipring... 
^lean  of  miromer . 
^1  ean  of  antnmn  . 
lean  of  winter  . . 


Means  of  all. 


3.3099.437129. 


3.3029. 
3.3029. 
3.3029. 
3.3029. 


3.30 


29. 


267  2a 
13. 30*29. 496129. 


I 

I 


3.30 


reduced  to 
SSOFahr. 


278 
178 
2SS 
346 


29. 
29. 
29. 
29. 


29. 


a  30  29. 
3.3029. 
3.3029. 
3.3029. 
3.3029. 
3.3029. 
a  3029. 
3.3029. 
3.3029. 
3.3029. 
3.3029. 
3.3029. 
3.3029. 
3.3029. 
3.3029. 
3.3099. 


416 
327 
363 


29529.069,42.0 


297 
258 
364 


454  29.37418.8 


15732. 
00057.4 


a  30  99. 313 
a3029.401 
a  30  29. 370 
a  30  99. 328  29. 236  2a  7|ia 


a  30  29. 353  29. 194 


3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


|S9.442|99i  338195. 9|Sa 

).  183  9a  alia 

^.180129.07822:1 


29.254 


29. 346  29. 190  3a  4 


3 
3 
3 
3 


3 


308 

357 

350 
367 
404 


447 
491 


Jk4 

•1 

II 


Temp., 
Fakr. 


28. 
2a 
29. 


39626. 

185*20. 1 
07522. 
15022. 
188  33. 
0424^4 
081 5a4 
95761.3 
82564. 
021 5a  1 


09a 


020. 
690. 
631 


360. 


29. 139;3a  9(31 

29. 

29. 


15921.9 
,29815.4 


29. 
29. 
29. 
29. 
29. 


465  29. 


28. 
29. 
29. 


19824.51 

212:32. 

1504a 

030;52. 

050,55. 

060  sa 

96861. 

i7i;4a 

940 


)p&135. 

r32.'s36. 


29. 

29. 
29.104!4a2l42. 


3a936.6 


29. 159  22.59a 


29.267 

29.495 

29.411 

29.396 

29.36529. 

29.29529. 

29.297  29. 

29.25929. 

29.366  29. 

29.455  29. 

29.31029. 

29.36029. 

29.349 

29.367 

29.40529. 

99.46629. 

29.4472a 

99.39929. 

99.480  99. 


31. 
040142: 6  4a 


079 


29. 
29. 
2a  94761 

2a 


sa4 


824 


023^ 


29. 
29. 


29.: 


068 
137 
160 
301 
375 
200 


149 
094 
0S3 
062 


29.314 

29.4002a 

29.37029. 

29. 330  29. 23812a 


104 


.55a 

64.561. 


35a 
42.14a 


I 


Vi^or. 


-A 

•1 

1 


^« 


9 

ia2 

1.3 

4a  2 
5a4 

56.5 
1.9 
50.5 
40.0 
.7 

2ai 
ia6 

17.0 
22.6 
.9 
.6 
.9 
0 
5 
3 
4 
5 


029 

037 

049 

052. 

655. 

05a 

94a 


1.5 
54.5 

7 
8 


9a4 


sa 


7 
3 
4 
7 
0 
6 
0 
34.0131.9 


21.8 

ia3 

ia7 


2a 
la 
la 


-.24.522. 
215131.929. 


4a  037. 
51.749. 


54.9 


96561.1 


1724^940.4 


940  3ai 


^156f39.5|30.J 

0%» ' 


57.4 

4a 

7 


1 
4 

8 
6 
9 
6 
6. 
8. 
5a6|5&4 
5 


51. 


sa 


24a 


8 

ia8 


3S329.1S53a936.6.298.775a38 


111 
093 
103 
102 
158 
225 
345 
460 
502 
342 
226 
158 
099 
065 
080 
110 
146 
20O 
337 
354 

4a% 

450 
298 
180 


I, 


n 

< 


157 
400 


.731 
.752 
.720 
.741 
.810 
.812 
.792 
.837 
.810 
.824 
.826 
.771 
.723 
.661 
.097 
.720 
.774 
.790 
.850 
.806 
.808 
.847 
.789 
.761 


.774 

.817 


265.803 
092.714 


.110 
.093 
.102 
81.102 
.156 
L297 
.346 
.464 
.502 
.342 
.227 
.160l 
.  099 
.065 
.080 
.110 
.145 
.200 
.333 
.359 
.404 
.462 
.297 


35.6.180 


157 
400 
266 
091 


.777 


749 
714 
747 
802 
811 
793 


832a 

806 

890 


823a 


777 

725|a 

6Q9a 

699 

706 

772 

786 

846 

802 

804|a 

844 

787 

756 


I- 
If 


735a96 


a  16 
a  25 
a  18 
a  07 
a  01 
a  17 

07 


Wind. 


h 

I! 

I- 

""a 


ae 
ai 

&9 
7.9 


a7 


90 

a2B 

20 
09 

a  12 
a  12 
a  30 
a  13 
a22 
a  15 

95 

a  04 
a  10 
aQ9 


77ia 


814 
801 

7131 


81 

a86 
a64 

1.07 


ai 

7.7 
7.3 

a5 

7.6 
7.4 

a8 

4.5 

a2 
ai 

7.7 

ao 
ao 
as 

7.9 
7.8 

ae 
a2 
a5 
a7 
a6 
ao 

7.1 

a9i 


a7 
ao 
a8 

7.9 


N.   3W. 

N.39W. 
N.39W. 
N.43W. 


N.39W. 


N. 
N. 

N. 
N. 

N. 
N. 
N. 
M. 
N. 
N. 
S. 
N. 
N. 
N. 
N. 
N. 
N. 
8. 
N. 
N. 
8. 
N. 
N. 


4E. 

51  W. 
63  W. 
15E. 
61  E. 
7W. 
30  W. 
40  W. 
25  W. 
57E. 

44  W. 
81 W. 
57  W. 

45  W. 

low. 

29  W. 
83  W. 
9W. 
11  W. 
43  W. 
49  W. 

saw. 

13  E 

errw. 


N.   5W. 

N.38W. 
N.43W. 

N.49W. 


ae  N.36W. 


I 


1.4 

a2 
ai 
as 

ao 

4.0 

ao 

2.4 

a3 
ai 
a3 
ao 
a3 

4.4 

as 
a3 

1.9 
1.1 

a  9 
ao 

1.3 

1.1 

4.4 

a9i 


ai 

1.9 

ai 
a4 


a3 


a7 
a2 

4.7 

a2 

ao 

4.0 

a3 
as 
a2 
ae 
a 

4.9 

ae 

4. 

a 
a4 

1.7 
Ll 

a  8 

a9 

1. 

a 

a 

a 


9 


ai 

1. 

1.8 

ae 


9 


a2 


Beiolntion  of  dlreetloa 
and  Telocity,  in  miles 
per  hoar. 


N. 


29. 
98. 
52. 
9a 
37. 
121. 
69. 
59. 
68. 
32. 


4 

1 

7 
8 
7 
0 
5 
2 
7 
2 
69.3 


8a 
9a 
ea 
9a 
a 

31. 

» •  •  •  • 

ea 
2a 

» «  «  «  • 

13a 
a 


9a9 


38a9 
271.7 
290.4 
43a5 


139a  5 


2a6 

101.4 

eao 
9a2 
2a4 

194,7 
89.4 
58.2 
5a7 

4ao 
7a8 

9a3 
9a7 

64.8 
97.2 

a8 
sai 

64.8 
8a9 


150.9 
4.7 


38a4 
274.0 
23a2 

439.8 


133a  4 


8. 


3a7 


4a2 

47.8 


sa9 


l&O 


-2a  5 


37.9 


2a4 


aao 


las 


B. 


a8 


L5 


9a4 

51.0 


eai 


3a5 


w. 


127.8 
7a7 


lae 
5a9 
4a  9 
2ao 


7a9 

14a  7 

13a  9 

9a5 

ia3 

40.0 

sao 


ito 
6a8 
9a9 
lao 

M  •  •  •  • 

9a4 


ia8 

23a9 
41&5 


899. 3 


124.7 
194.1 


las 

4a  3 
49.4 
2a4 


7L9 

14a  3 

14a  4 

94.5 

1L7 

3a7 

5a4 

1.9 

4.4 

61.1 

29.9 

9a9 


87.9 


29.4 
29a5 
227.4 
49a  9 


97a  8 
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Meteorological  observations  at  Thunder  Bay  Island,  4(^.— GontiDued. 


Data. 


December,  1863 

Janaary,  1864 

Febniaiy,  1864 

March.  1864 

April,  1864 

May,  1864 

Jiin«,  1864 

July,  1864 

Angoit,  1864 

September,  1864 

October,  1864 

November,  1864 

December,  1864 

January,  106S 

Febraary.  1865 

March,  1865 

April,  1865 12. 

May.  1865 

Juno,  1865 

July,  1865 

Aug:uit,1865 

September,  1865 

October,  1865 

November,  1865 

December,  1865 

Mean  of  spring 

Mean  of  rammer 

Mean  of  autumn 

Mean  of  winter 


a 
o 

t 

I 


A. 

2. 

2. 

2. 
•> 

2L 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2L 
2. 
2. 


Preimre 
reduced  to 
32°Fahr. 


2. 
2. 
2. 
2. 
2 
2. 
2. 


Meaof  of  all. 


2. 30  29. 35429. 1S5  39.1 


December,  1963 . . 
January,  1864.... 
February,  1864... 

March.  1864 

April,  1864 

May,  1864 

June,  1864 

July.  1864 

August,  1864 

September,  WA.. 
October,  1864  .... 
November,  1864 . . 
December,  1864  .. 
January,  1865  — 
February,  1865... 

BCarcb,  1865 

April,  1865 

May,  1865 

June,  1865 

July,  1865 

August,  1865 

September,  1865.. 
October,  1865  .... 
November,  1865 . . 
December,  1865 . . 
Mean  of  spring... 
Mean  of  summer . 
Mean  of  autumn . 
Mean  of  winter  . . 


Meani  of  all. 


M. 

3029. 

30,29. 

30,29. 

3029. 

3029. 

3029. 

3029. 

30,29. 

3029. 

3029. 

3029. 

30;29. 

30  29. 

3029. 

3029. 

3029. 

30;29. 

3029. 

3029. 

3029. 

3029. 

3029. 

3029. 

30:29. 


•a 
sS 


I 


43929. 
277'29. 
184  29. 
25829. 
34729. 
a67'29. 
42729. 

411  ;2a 

32628. 
364;29. 
293,29. 
29629. 
259,29. 
366  29. 
45629. 
3U;29. 
36225. 
35029. 
36729. 
40629. 


328 


Temp., 
Falkr. 


26.0 


o 

23. 

183|20. 3 18. 
080;22.220. 
155;22.721. 
19133.6*31. 
04142.74a 
079'53.5 
94461.8 


Vapor, 


827 
019 
066 
136 
159 
302! 


64.7 
5.^5 
42.1 


34.031. 
22.02a 


15.3 


sa 
sa 

61. 

5a 
4a 


217 


377118. 8 
20124.6 
32.1 
40.1 
51.9 
55.2 
58.7 
61.2 


151 

033 

050 
464:29.062 
448  28.967 
399129. 1724a  0 
420,29.94138.235. 


13. 

16. 
22. 
29. 
37. 
49. 
51. 
55. 
58. 

4a 


a?! 


9.111 

61.094 
.104 
.102 
.156 
.926 
.348 
.466 
.499 
.345 

01.227 
.160 

21.100 
.064 
.079 

6).  100 
.144 
.199 
.334 
.356 
.402 
.461 
.227 
.179 


2. 


30  29. 316  29. 159  32. 6  30. 5 
30  29. 400  28. 999  57. 6  54. 6 
3029.37099.103  45.3  42.6 
30.29. 330  29. 238  20. 8 18. 9 


2 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


99.44129.328 
181 


29. 275  29. 
29. 187|29. 
29.262i29. 
29.348,29. 
129.26929. 
29.424  29. 
29.408,28. 
29.327,28. 
29.364  29. 
29. 294*29. 
29.295'29. 
29.260'29. 
29. 368  29. 
29.457  29. 
129. 312  29. 
29.36029. 
29. 350  29. 
29. 367  29. 
29. 407I29. 
29. 46329. 
29.44928. 


26. 2124. 1 

8 


20.5 


084  22  3 
159,22.9 
191  30. 7 
04242.8 
077153.8 
940*62. 0 
827'64.9 
017'53. 6 


068 
132 

160 


303il5.5 


9 
9 
9 
9 


378 
202 
215 
153 
032 


34.1 


36.7 


la 

20. 
21. 
31. 
4a 
50. 
59. 
61. 

5a 


5 
1 
8 
5 
6 
1 
1 

6! 
42.2|4a0 

0 


32. 


22. 0120. 9 
6 


19.1 
24.7 
32.3 
4a  3 
52.1 


05255u5 
063158. 8 
988:61.5 
29. 39929. 171 143.1 
29.42129.249!38.3 


29.317 
29.399 

29. 37l>i29, 
29.331 


29.354 


29. 160  32. 8 


28. 998  57. 8 

103  45.5 

29.23920.9 


2a  195 


39.9 


13. 
17. 
22L 
30. 
37. 
49. 
52. 
55. 

do. 

4a 

3& 


30.6 
54.7 


h 

is 
It 


.731 
.741 
.731 
.740 
.805 
.807 
792 
835 
.797 
.820 
.826 
.779 
.722 
.654 
.692 
.707 
.767 
.782 
.842 
.793 
.799 
.840 
780 
.749 


156 
401 
966 
099 


.229 


768 
.809 
.799 
.712 


.772 


.113 

.094 

.103 

.102. 

.  157i. 

.227 

.347 

.468 

.500 

.346 

.226 

.163 

.100 

.065 

.079 

.iioi. 

.145 
.198 
.335 
.354 
.400 
.461 
.298 
.179 


§-2 

III 

I 
Is 


Wind. 


r 


8.1 
7.7 
7.2 

&7 
7.5 
7.6 

a6 

4.4 

6.0 
Su9 
7.5 
7.8 
&1 
&5 
&0 
7.8 
6.6 
5i9 
6.1 
5u7 
3.4 
4.9 
7.0 
6.8 


6.7 
4.9 
6.6 
7.9 


N.  39W. 
N.54W. 

N.  58  Vr . 

N.19E. 
N.a2E. 
N.  6W. 
N.  38  W. 
N.43W. 
N.98W. 
N.  59E. 
N.44W. 
8.82W. 
N.57W, 
N.45W. 
N.  low. 
N.  16  W. 
N.44W. 
N.  5  W. 
8.34W. 
N.39W. 
N.45W. 
8.  56W. 
N.  13  B. 
N.88W. 


1 


a 
o 


la 


North . . 
N.98W. 
N.52W. 
N.  48  W. 


6.6 


7330.97 
736  a  15 
719  a  32 
738U  18 
805  a  20 


a  06 

a90 


803 
782 
830 
792 

813<ail 
817  a  17 
774  a  23 
725a90 

65610.  oe 


683 


a  06 


702  a  15 


764 


a  35 


.156 
.401 


42.9.267 
19. 1 .  099 


36.8 


.299 


.764 
.804 


772'0. 10 
839  a  19 
789a97 
794  a  10 
833... 
781  a  15 
745a09 


1.04 
a  76 


.794  a  68 
.7091.10 


.768 


3.58 


7.7 
7.6 
7.9 
5l6 
7.5 
7.5 

a6 

4.4 
5^6 

Sid 
7.5 
7.7 
ao 

4.8 
7.8 
7.7 

&3 
5.9 
5.9 

5.8 

ao 

4.7 

7.1 

aei 


N.36W. 


8.80W. 

N.51W. 

N.69W. 

N.   1  B. 

N.SBE. 

N.   5W. 

N.94W. 

N.40W. 

N.30W 

N.  64E. 

N.40W. 

8.89W 

N.63W. 

N.43W. 

N.IOW. 

N.13W. 

N.37W. 

N.19W. 

S.36W. 

N.35W. 

N.43W. 

S.9BW. 

N.  191 

West., 


a? 

5.4 
9.7 

ao 

1.8 
4.0 
2.9 
9.9 
9.5 
9.6 

a6 

4.9 

a.7 

4.0 
9.9 

ai 

LO 

1.5 
as 
9.8 

L9 

a9 

&3 

ao 


■odvelocily, 
per  boar. 


N. 


10a 
49. 

83. 

9a 

121 

o. 

sa 

«7. 
39. 
89. 


8. 


9.9 

9.9 
9.3 

as 


9.4 


a6 

4.7 

a6 

7.9 


a3 


N.  9  W. 

N.39W. 
N,47W. 
N.53W. 


N.  36  W. 


1.3 

&9 

9l8 

2.8 

1.8 

4.3 

a9 

9. 

9.4 

9L2 

a7 
ao. 

&9 
4.1 
9.9 

as 

ae 
1.7 
a  6 
9.8 

L6 

as 
a3 
as 


9a 

87. 

oa 

91. 
92L 

4a 

•  •  •  ■ 

«7. 
2a 


7-. 

8|.. 
01.. 
0.. 
5.. 

.sasi 

5. 
3. 
5. 
4. 
4. 

6. 
.91.1 

8.. 


19L9 

147.7^ 


eav 


13.S 
£1 


lea 
a 


5 


lai 


:3T.«.. 


146.1 

141  f 

tOLS 
&3 
2L8 
IT 
141 
SLS 
2Sl1 
92.4 


399.51 
35a4 
948.8 
409. 0 


14ia7 


as 

ai 
1.9 
as 


99.9 
sas 
eas 

S7.9 

isae 
8a9 
5a9 
6a4 

99.5 
9ao 

•  •  •  •  • 

7&5 
9a4 

ea8 
101.7; 

181 
5L9 

7L7 

sas 

10a  9 


7.1 


SLS 


9,tf 


mi 

331: 

4711 


10?:.  0 


L6: 
147.0 


.39.3 


91.8 


J. 


497.9 
993.1 
94a8 
359.3 


lae 


ia9 

ft «  *  * 

a» 


a9'i3aa7j. 


S19 


4t3 

1914 
7LI 


ll-C 

ad 

SS.9 

**7i*i 

14S.1 
144.J 

SJ-l 

las 

ia7 
11 0 
495 
33.4 

99t 

ioat 


fi4.S 

95a  7 
477.5 
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Meteordogkal  observatiotu  at  Thunder  Bay  Island,  Sfc, — Continued. 
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Data. 


I>«oemb6r,  1863.. 
Janoaiy,  1864.... 
Febnuurr,  1864... 

March,  1864 

April.  1664 

Maj.  IB64 

Jane,  1864 , 

Jal7.1864 

Aii«iut,  1864 

fieptamber,  1864., 
Oetober,  1864.  ... 
Moirember.  1864. . 
Deoembet,  1864.. 

Jaanary,  1865 

Febroarj,  1869... 

March,  1865 

April,  1865 

May,  1865 

Jane,  1865 

Jaly,  1865 

AngoBt,  1865 

September,  1865 . 
October,  1865.  ... 
Movember,  1865.. 
December,  1865.  . 
Mean  of  ipriac... 
Mean  of  rammer. 
Mean  of  antamn . 
Mean  of  winter  . . 


of  all.»«*.... 


Decenber,  1863. . 
Jannary,  1864.... 
Febraarr.  1864... 

Maitsh,  1864 , 

April,  1864 

May,  1864 

Jane,  1864 

Jaly,  1864 

Aiigniit,  1864 

September,  1864. 
October,  1864.  ... 
Norember,  1864., 
December,  1864.  . 
Jannary,  1865.... 
February,  1865.. 

March,  1865 

April.  1865 

May,  1865 

Jane,  1865 

July.  1865 

Aagort.  1865 

September,  1865.. 
October,  1865.  ... 
Koirember,  1865.. 
December,  1865.. 
Mean  of  iprlng. . , 
Mean  of  rammer 
Mean  of  antomn . 
Mean  of  winter.  . 


Meant  of  all. 


redaeed  to 
SSOFahr. 


8 


A.M. 
1.3099. 
1.3029. 
1. 30,S9. 
1. 30,S9. 
30<29. 
1.30,39. 
1.30  29. 
L30'39. 
1.30129. 
1.30!29. 

1.30  sa 

1.3029. 
1.30129. 
1.30129. 
1.3029. 
1.30|29. 
1. 30129. 
1.30<29. 


44S99. 

273  39. 
18629. 
26139. 
343  29. 
872129. 
424  29. 
40728. 


328 

366 


180 
065 
158 
184 
044 
076 
937 


Temp., 
Fahr. 


28. 
29. 


o 

26. 
20. 
22. 
23. 
34. 
4a 
54. 
62. 


825  6Su 


29629. 
29629. 
263-29. 


368 
457 
314 


29. 
29. 
29. 


36729. 
35029. 


1.30190.36689. 
40529. 


1.3029. 
1.3029. 


461 

451 

398 

1 30129. 422 


1.30 
L30 


29. 
29. 


.3029. 
1. 3029. 


010 
071 
135 
163 
302 
377 
204 
322 
151 
031 
044 


S3. 
43. 
34. 
23. 
15. 
19. 
3Su 
32. 
4a 
52. 
56L 


29.06059.0 

2& 

29. 

29. 


990 
171 
944 


33L1 


31899.160 
399'2&9955a2 
L  30:29.371  29. 103145. 6 
1.3029.33239.23931.1 


L  30  39. 355  39. 194  39. 5 


29.44429. 
29.37229. 


29. 
29. 


29.191 
29.962 
29.35a29. 
89. 374129. 
29. 430  29. 
39. 403'2a 


29.3292a 

99.364  29. 

29.29729. 

29. 396129. 135  34. 

39.96329. 

29.36629. 


389  26L 

178  2L 
069:22. 
159  23. 
19134. 
M8i43. 
071 154. 
926162. 
82565. 

oiel.M. 

072'42. 


39.458 


39.31529. 


29  369 


29. 


29. 


29.35329. 
39.36629. 
29. 408129. 
i29. 460!29. 
:29. 452,28. 
29. 400'29. 
29.494  29. 


164  23. 
299' 16. 
377:19. 
903i25l 
290'33. 
153,41. 
029'58. 
047  56. 
05859. 
991 161. 

ie9'4a 

945,38. 


.0 

9 


o 

94.9 

19.0 
2a5 
21.4 
33.1 
4a  6 
5a8 

61.3 
51.0 

4ai 

832.1 
2a4 
13.9 
17.5 
32.9 
30.4 
37.9 

5ao 

53.7 
55.6 


61. 5158. 6 

43. 

38.5135.7 


3a9 
54.9 
4a  0 
19.3 


37.0 


Vapor. 


114 
093 
103 
104 
159 
328 
346 
470 
503 
356 
235 
161 
100 
066 
080 
110 
145 
199 
335 
361 
401 
461 
227 
178 


.741 
.727 

.721 
.742 
.803 
.800 
.781 
.825 
.789 
.808 
.809 
.778 
.720 
.658 
.689 
.703 
757 
.769 
.831 
.783 
.791 
.833 
.775 
.741 


157.769 


403 
366 
093 


.830 


94.4 

19.2 
2a6 
21.5 
32.1 
4a6. 
51.1 
59.4 
61.6 
SLl 
4a  2 
32.2 
20.5 
14.3. 
17.9!. 
3(9a  3'. 

13a  8 

0)38.2 
850.3. 


115 
084 
102 
102 
159 
226 
349 
477 
504 


.800 
.791 
.708 


.765 


.744 


a  19 


Wind. 


U 


■8 

1 


a 


1 


.a 

O 


Refolntton  of  direction 
and  Telocity,  in  milea 
per  hoar. 


7.4 
7.3 
7.6 
5i7 
7.5 
7.5i 

a6 

4.2 
&5 
&8 
7.6 
7.8 
8.1 
8.1 
7.8 
7.9 
6.0 
&2 
5i9 
5.9 
2.8 
4.4 
7.3 
&3 


N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
8. 
N. 
N. 
N. 
N. 
N. 
N. 
8. 
N. 
N. 
8. 
N. 
8. 


o 

86  W. 
56  W. 
58  W. 
9B.. 
53E. 
4  W. 
6  W. 
35  W. 
29  W. 
74  E. 
49  W. 
84  W. 
65  W. 
41  W. 
4E.. 
91 W. 
14  W. 
9E.. 
39W. 
34  W. 
45  W. 
64W. 
16  E. 
84  W. 


6L  6  North .  . 
4.6;  N.29W. 
6.51N.45W. 


7.7 


6.3 


N.55W. 


N.34W. 


1.6 
4.8 
2.7 

a7 

1.8 
4.5 
2.8 
2.0 
2.6 
2.2 

a5 

1.3 
5.6 
4.1 
2.1 

a4 

a5 
1.9 
a7 
2.6 

L5 

1.1 

4.9 
2.8 


9.5 

1.8 
1.6 

a3 


N. 


a7 

85lO 
4a8 

IU.3 
31.6 

138.9 
86L7 
51.9 
69.9 
18.0 
79.8 

74.4 

98.1 
58.7 
99.9 
14.3 
6a9 


6&9 

33.9 

147.5 


9.2 


.722a  09 
.  7181).  35 
.  725;a  08 

.  802  a  02I 

.792a  30 


.770 
.894 
.780 
3461.806 


a  18 
a  16 
a  25 


6 


925.804 
161 .  774 
099 .  790ia  07 
066.652{aoe 
081 .  681  ja  10 
112..708;ai6| 
148}.  759  a  421 
I99I.  761  la  121 
337).  826  a  42 


7.3  8.  84W. 
7. 6'  N.  60  W. 
7.7  N.55W. 
&9  N.  1  W. 

7.4  N.  46E. 
7.0,N.  5W. 

N.39W. 
N.  41 W. 
N.28W. 
N.  79E. 
N.  36  w. 


a  6 
4.3 

&7 
5.7 
7.8 


7. 9,  8.  80  W. 


sai 

55.7 
58.7 
6  40.8 
635.8 


361 
402 
461 
231 
179 


.772a09 
.791 

.  KlUI  •  *  • . 

770ja  191 


741 


a  09 


99. 390  29. 169'3a  asi.  1 .  158 .  758  1. 10 
29. 399  2a  993  58. 6,55. 9|.  405 .  794'a  51 
29. 372,89. 105  45. 8'4a  iL  267!.  787  a  73 
29. 33229. 939  31. 4.19. 5. 093 .  706.a  88 
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Tablb  K. — Meteorological  observations  at  Thunder  Bay  Island^  in  Lake 
Huron,  Michigan,  made  under  the  direction  of  Col.  TV  F.  Raynoids,  C  8% 
corps  of  engineers,  superintendent  of  the  survey  of  the  northern  and  north' 
western  lakes. 
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AUTUMN. 


I 

I 


0L30a.in 

1.00a.m 

1.30a.m 

S.00a.m 

2.30a.m 

3.00a.m 

3.30a.in 

4.00a.m 

4.30a.m 

S.00a.m 

&aOa.m 

8.00a.m 

6.30a.in 

7. 00  B.m 

7.a0a.m 

8.00a.m 

&30a.m 

9.00a.m 

9.30a.m 

10.00a.m 

10. 30  a.m 

ll.00a.m 

11. 30  a.m 

IS.  00  m. 

19: 30  p.m 

LOOp.m 

1.30  p.m 

9. 00  p.m 

9.30p.m 

aoop.m 

a  30  p.m 

4. 00  p.m 

4. 30  p.m 

&00p.m 

SbSOp.m 

6.  GO  p.m 

&30p.m 

7. 00  p.m 

7.30p.m 

8. 00  p.m 

&30p.m 

ftOOp.m 

0. 30  p.m 

10. 00  p.m 

10. 30  p.m 

11. 00  p.m 

11.30p.m 

12.00m  . 

Mean  7,2.9 

Mean  of  all 


PreMnre  radaeed 
toSS^Fahr. 


«• 


29.373 
29.372 
29.371 
29.370 
29.370 
29.370 
29.370 
29.370 
29.370 
29.370 
29.371 
29.372 
29.372 
29.372 
29.375 
29.376 
29.379 
29.379 
29.380 
29.380 
29.381 
29.379 
29.374 
29.370 
29.367 
29.363 
29.399 
29.356 
29.354 
29.354 
29.355 
29.356 
29.356 
29.361 
29,364 
29.366 
29.367 
29.370 
29.371 
29.379 
29.373 
29.376 
29.375 
29.375 
29.375 
29.374 
29.374 
29.373 


29.368 


29.370 


« 


29.104 
29.105 
29.103 
29.103 
29.103 
29.104 
29.104 
29.104 
29.105 
29.104 
29.103 
29.109 
29.104 
S9.101 
29.101 
29.100 
29.099 
29.097 
29.095 
29.092 
29.092 
29.087 
29.061 
29.074 
99.071 
29.067 
29.069 
29.061 
29.058 
29.059 
29.061 
29.064 
29.070 
29.076 
29.082 
29.086 
29.089 
29.095 
29.096 
99.100 
29.109 
29.103 
29.106 
29.107 
29.106 
29.107 
29.107 
29.108 


29.088 


99.092 


T6mp.,Falir. 


.a 

I 


45.9 
45l8 
45.6 
4&5 
45.3 
45.9 
4&9 
45.1 
45.0 
45.0 
45^1 
4&1 
4&3 
45.6 
46.0 
46.5 
47.0 
47.7 
4&9 
48.9 
49.5 

sai 

50.6 
5L9 
5L5 
51.9 
52.9 
59l6 
59.4 
52.9 
51.8 
5L3 
5a8 

5a9 

49.7 
49.1 
48.7 
4&9 
47.9 
47.6 
47.4 
47.0 
4&8 
4&7 
46.5 
4&3 
46.0 
4&9 


48.4 


47.7 


i 
i 


43.3 

43.1 
43.0 
49.9 
49.8 
49.8 
49.7 
49.7 
49.7 
49.7 
49.8 
49.9 
49L9 

4a9 

43.5 
43.8 
44.9 
44.9 
45.0 
45.5 
45.8 
46.3 
46.6 
47.0 
47.1 
47.3 
47.6 
47.6 
47.6 
47.5 
47.9 
47.0 
4&5 
46.1 
45.7 
45.4 
45.1 
44.8 
44.5 
44.3 
44.9 
44.0 
4a8 
4a  7 
4a5 
4a4 

4a  9 
4ai 


44.9 


44.6 


Vapor. 


.967 


.967 
•  966 
.966 
.965 


.966 
.949 
.966 


.269 
.971 
.974 
.976 
.279 


.285 
.287 
.292 
.  994 
.993 
.996 
.996 
.996 
.997 

•  996 

•  996 
.999 
.994 
.999 


.285 
.989 
.981 
.279 
.976 
.975 
.973 
.971 
.871 


.968 
.967 


.965 


279 


1 989 


.787 
.787 
.791 
.794 
.799 
.601 
.803 
.805 
.806 
.609 
.810 
.810 
.819 
.806 
.807 
.790 
.784 
.769 
.756 
.749 
.740 
.730 
.719 
.710 
.  699 
.091 
.685 
.677 
.680 
.681 
.6B9 
.  699 
.705 
.713 
.721 
.729 
.736 
.749 
.749 
.754 
.759 
.764 
.767 
.769 
.776 
.777 
.780 
.784 


§1 

99 

U 

0 

r 


a73 
a68 


a64 
aio' 

I  •  •  «  • « 

0.85 

a87 
a  61 
a56 


a79 

■  •  •  •  • « 

a  71 
a64 

»  •  •  •  •  4 

a89 
a  74 
a73 

0.94 

■•••>■ 

0.55 


0.46 

am 

0.97 


as? 
ail" 
a94 


6L7 
6.6 
6.5 
6.6 
6.6 
6.8 
&9 
7.1 
7.2 
7.3 
7.5 
7.7 
7.8 
7.8 
7.8 
7.8 
7.9 
7,8 
7.9 
7.9 
7.9 
7.9 
7.9 
7.8 
7.7 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.6 
7.6 
7.3 
7.1 
7.0 
6.8 
6.7 
6.6 
6L6 
&7 
6.7 
6.7 
6.7 
6.6 


.749 


.755 


Wlad. 


N. 
N. 
N. 

N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 


IW. 

42  W. 
45  W. 

47  W. 
58  W. 

43  W. 

39  W. 

58  W. 
87  W. 
87  W. 
87  W. 
60  W. 
67  W. 
67  W. 
70  W. 
65  W. 
62  W. 

60  W. 
65  \V. 
51 W. 
55  W. 

48  W. 
45  W. 

49  W. 
45  W. 

40  W. 
45  W. 
45  W. 
45  W. 
99  W. 
42  W. 
31 W. 
38  W. 
40  W. 
96  W. 
34  W. 
22  W. 
31 W. 

59  W. 
67  W. 

50  W. 
45  W. 
45  W. 
37  W. 

40  W. 

41  W. 

61  W. 
29  W. 


.'  7.3 


15.55  ,  7.3 


^.  So    TT  . 


s 

a 
IS 

It 

I" 


1.2 
1.4 
1.6 
1.9 
9.3 
1.8 
9.1 
L9 
1.8 
1.8 
1.7 
L6j 
1.5 
L5 
L5 
1.4 
1.^ 
1.4 
L4 
L3 
1.2 
1.2 

a9 
a9 
as 
a  8 
a6 
a7 
a6 
a  5 
a  6 
a6 
a  6 
a8 
a9 
a  7 
as 
a  6 
a6 
a  8 
a8 
a7 
a7 

1.0 

a8 

1.0 

1.8 
1.0 


a9 


N.S2W.   1.1 


RMoimioiiof 

Telod^,    la 
boor. 


SS7.9 
1818 
90817 

9iae 

918.6 
9319 
99a4 

17a  0 

1513 
141.0 
139.4 
15a9 
11L5 
117.8 
86.1 
109.7 
19L0 
131.0 
10L9 
147.7 
1318 
14a  4 
116l3 
103.8 
117.8 
109.1 
8a9 
9L6 
7&6 

loae 

86L9 

97.1 

87.6 

1091 1 

140.1 

102.0 

93L8 

96.4 

510 

e9L6 

814 

9a6 

818 

1413 

1119 

1515 

1619 

17a  0 


8. 


B. 


IS 

9hf 


It 


954.! 


.-.« 


4 

i 

fiUt 

1715 

lea: 

IT..? 

iits 

127,  S 

mt 

9L« 
78.1 
«3 
&3 

n> 

77,4 
S&S 

e&s 

7X4 
«L) 
S&t 
611 

»2 
HIT 
1011 

?:.: 
101 : 

87.1 
197. « 


.;  91^ 


3010 


6399.7 


7307.3 
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Meteorological  observations  at  Thunder  Bay  Island,  ifc, — Gontinned. 


WINTER. 


0.30  a.m. 

l.OOa^m- 

1.30  a.m. 

2.00  a.m. 

2.30  a.m. 

a  00  a.m. 

3.30  a.m. 

4.00  a.m. 

4.30  a.m. 

5.  00  a.m. 

5.30  a.m. 

6.00  a.m. 

6.30  a.m. 

7.00  a.m. 

7.30  a.m. 

&00a.m 

8.30  a.m. 

9.00  a.m. 

9.30  a.m. 
10.00  a.m. 
10.30  a.m. 
11.00  a.m. 
11.30  a.m. 
12  00m.. 
12. 30  p.m. 

1.  00  p.m. 

1. 30  p.m. 

9.00p.m 

22. 30  p.m. 

a  00  p.m. 

3. 30  p.m. 

4. 00  p.m. 

4.  30  p.m. 

5. 00  p.m. 

5. 30  p.m. 

6. 00  p.m. 

6.30  p.m. 

7. 00  p.m. 

7. 30  p.m. 

8. 00  p.m. 

8. 30  p.m. 

9. 00  p,m. 

9. 30  p.m. 
10.00  p.m. 
10. 30  p.m. 
11.00  p.m. 
11.30  p.m. 
12.00m  .. 

Mean  7,9,9 

Mean  of  all 


Preagare  redaeed 
to  320  Fabr. 


00' 


29.333 
29.332 
29.332 
29.331 
29.330 
29.330 
29.328 
29.327 
29.326 
29.326 
29.327 
29.327 
29.328 
29.330 
29.332 
29.335 
29.  ,339 
29.342 
29.342 
29.342 
29.341 
29.337 
29.334 
29.328 
29.322 
29.316 
29.  %\A 
29.314 
29.316 
29.316 
29.319 
29.322 
29.325 
29.329 
29.332 
29.333 
29.339 
29.341 
29.342 
29.342 
29.341 
29.340 
29.340 
29.339 
29.338 
29.336 
29.334 
29.333 


29.328 


29.332 


29.239 
29.239 
29.2:)9 
29.239 
29.238 
29.238 
29.236 
29.234 
29.233 
29,233 
29.232 
29.2:J2 
29.234 
29.235 
29.237 
29.240 
29.243 
29.246 
29.246 
29.244 
29.243 
29.236 
29.233 
29.226 
29.218 
29. 213 
29.209 
29.209 
29.213 
29.213 
29.216 
29.220 
29.225 
29.229 
29.233 
29.235 
29.241 
29.244 
29.244 
29.244 
29.243 
29.243 
29.243 
29.243 
29.242 
29.242 
29.239 
29.240 


Temp.,Fahr. 


39.228 


29.234 


I 


31.6 
21.4 
31.1 
90.9 
20.8 
29.7 
20.7 
20.7 
20.8 
20.9 
21.0 
21.1 
21.2 
21.3 
21.4 
21.7 
22.0 
22.3 
22.8 
23.9 
23.8 
24.3 
24.8 
35.3 
25.7 
25.9 
26.2 
26.2 
26.2 
96.0 
25.7 
25.2 
24.8 
94.4 
24.1 
23.8 
33.6 
23.4 
23.2 
23,2 
22.9 
22.9 
22.7 
22.6 
22.4 
22.3 
22.0 
21.8 


23.5 


U3 

•3 


i 


23.0 


19.7 
19.5 
19.2 
19.1 
1&9 
18.8 

ia8 

19.0 
19.0 
19.1 
19.3 
19.3 
19.4 
19.5 
19.7 
19.9 
20.1 
90.4 
20.7 
21.2 
21.6 
21.9 
22.5 
92.8 
23.1 
23.4 
23.6 
23.6 
2J.7 
23.4 
23.1 
22.7 
92.4 
92.1 
91.8 
21.5 
21.4 
21.3 
21.1 
21.1 
20.9 
20.8 
90.6 
20.6 
2a3 
20.3 
902 
19.8 


Vapor. 


21.3 


90.9 


.094 
.093 
.093 
.099 
.092 
.091 
.099 
.092 
.093 
.093 
.095 
.095 
.094 
.094 
.095 
.095 
.906 
.096 
.097 
.098 
.099 
.101 
.101 
.102 
.103 
.104 
.104 
.104 
.104 
.104 
.102 
.109 
.104 
.100 
.099 
.098 
.098 
.098 
.098 
.098 
.698 
.097 
.096 
.096 
.095 
.095 
.095 
.093 


.098 


.097 


1 

p 

n 


.707 
.706 
.708 
.709 
.719 
.713 
.714 
.715 
.718 
.722 
.725 
.723 
.723 
.719 
.720 

.rjo 

.717 
.711 
.705 
.702 
.693 
.691 
.681 
.676 
.674 
.667 
.663 
.662 
.665 
.665 
.671 
.678 
.682 
.685 
.684 
.691 
.693 
.697 
.695 
.699 
.701 
.703 
.703 
.704 
.703 
.704 
.705 
.702 


.695 


H 

"Si 


I 


.698 


0.88 

i.'io 


1.07 
6*96 


1.24 
i.23 
a94 


0.93 

aw 

6.76 


0.78 
6.' 76 


a  51 

>  •  •  *  *  < 

a56 
o'ei 


a59 
6.'6i' 


a63 
6.' 60' 

6.' 52 

a64 
0.43 


a39 
ass" 


11^ 

II 

I* 

1^ 


1&12 


7.8 
7.8 
7.7 
7.2 
7.9 
7.9 
7.9 
8.0 
8.2 
8,2 
&3 
8,4 
8.5 
8.3 
8.5 
8.6 
8.6 
8.7 
8,3 
&8 
8.7 
8.7 

a8 

8.7 
8.6 
8.4 
8.5 
8.5 
8.6 
8.5 
8.6 
8.5 
8.5 
8.4 
8.4 
8.2 
8.2 

ao 

7.9 
7.8 
7.7 
7.6 
7.6 
7.7 
7.8 
7.1 
7.8 
7.9 


Wind. 


ai 


a  2 


a 
& 

Is 

H 

i 

O 


N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 
N. 


o 

58  W. 

56  W. 
55  W. 
53  W. 

48  W. 

49  W. 
43  W. 
55  W. 

49  W. 
51  W. 
55W 

58  W. 

57  W. 
62  W. 
.%4W. 
60  W. 
60  W. 
71  W. 

65  W. 

68  W. 
67  W. 

60  W. 

62  W. 
«3W. 

63  W. 

66  W. 

69  W. 
66  W. 

59  W. 

61  W. 
63  W. 

60  W. 
60  W. 

58  W. 

59  W. 

50  W. 
.WW. 
55  W. 

57  W. 

58  W. 
38  W. 
61 W. 

62  W. 
69  W. 

59  W. 

59  W. 

63  W. 

60  W. 


a 


N.  61  W. 


N.59W. 


ai 
a4 
2,2 
3.3 
a5 
a  6 
a  4 
2.8 
a  2 
2.8 
9.9 
2.7 
2.6 
2.2 

9.1 
9.0 
2.0 
1.9 
1.9 
1.6 
2.1 
1.9 
2.2 
2.3 
2.0 
2.2 
1.9 
1.7 
1.8 
1.8 
1.8 
1.6 
1.4 
1.5 
1.7 
1.7 
1.9 
2.1 
9.0 
9.1 
9.1 
9.1 
2.9 
2.4 
3.5 
9.9 

ai 

a  01 


9.1 


9.3 


Reflolntion  of  direction  and 
Telocity,  in  miles  per 
bou. 


N. 


391. 
337. 
306. 
359. 
409. 
439. 
436. 
997. 
376. 
319. 
300. 
274. 

2sa 

186. 
214. 
181. 
174. 
104. 
145. 
114. 
14a 
155. 
177. 
181. 
164. 
161. 
1.15. 
131. 
161. 
159. 
150. 
150. 

iia 

150. 
163. 
198. 
199. 
212. 
205. 
204. 
190. 
185. 
189. 
906. 
930. 
95a 
961. 
979. 


50a9 


10699.8 


S. 


E. 


W. 


479.0 
50a6 
479.1 
477.5 

47a  0 
49a  9 
415.5 
409.7 
439.7 
401.8 
434.8 
414.9 
397.9 
33a9 
309.7 
306.7 
3ia5 
319.1 
303.5 
280.7 
33a5 
329.5 
344.4 

sTao 

325.1 
36a0 
324.6 
297.3 
974.8 
997.3 
289.9 
256.9 
991.1 
229.0 
969.8 
34L5 
991.9 
999.5 
314.4 
331.7 
335.7 
324.6 
.349.9 
385.7 
394.8 
45a  9 
50S.9 
470.1 


96a8 


172iai 


48  w Vol.  ii 
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TWO  TEAB8. 


Prennreredaeed 
to  320  Fahr. 

Temp.,Fahr. 

Vapor. 

Amount  of  rsdn  and  melted  mow, 
U.  S.  inches  and  declmabi. 

5-r 

li 

0  0 

11 

Wind. 

1 

s 

k 

"a 

I 

8 

wa 

|i 

Xi 

1 

■ 

1 
1 

1 

°°  a 

Y 

i 

flOg 

til 
§ 

a 

n 

1 
1 . 

0 

I 

a 

•gs. 

0 

Resoliiti<m  of  diraetion  aad 
velocity.    In  mllea     per 
hoar. 

o 

N. 

8. 

E. 

W. 

0. 30  a.m. 
1.00  a.m. 
1  30a.in. 

29.356 
29.356 
29.355 
29.354 
29.354 
29.353 
29.353 
29.353 
29.352 
29.352 
29.353 
29.354 
29.356 
29.358 
29.359 
29.363 
29.365 
29.366 
29.367 
29.367 
29.367 
29.364 
29.362 
29.359 
29.354 
29.350 
29.347 
29.344 
99.343 
29.341 
29.342 
29.342 
29.343 
29.345 
29.347 
29.348 
29.349 
29.352 
29.353 
29.354 
29.356 
29.357 
29.356 

29.  aw 

29.356 
29.356 
29.357 
29.356 

29.124 

29.125 

29.124 

29.125 

29.125 

29.125 

29.124 

29.123 

29.121 

29.121 

29.120 

i.'9. 118 

29.118 

29.115 

29.115 

29.113 

29.112 

29.112 

29.111 

29.110 

29.106 

29.104 

29.100 

20.096 

29.093 

29.069 

29.086 

29.064 

29.083 

29.062 

29.083 

29.065 

29.088 

29.092 

29.096 

29.099 

29.104 

29.109 

29.111 

29.114 

29.117 

29.119 

29.121 

29.123 

29.123 

29.124 

29.123 

29.124 

0 

40.0 

39.8 

39.5 

39.2 

39.1 

38.9 

38.9 

39.0 

39.0 

39.1 

39.3 

39.8 

40.1 

40.8 

41.4 

42.1 

42.7 

43.3 

43.9 

44.5 

45.1 

45.6 

46.1 

46.5 

46.9 

47.1 

47.3 

47.6 

47.5 

47.4 

47.1 

46.7 

46.2 

45.7 

45.1 

44.6 

44.0 

43.5 

43.0 

42.6 

42L2 

41.9 

4L6 

41.3 

41.1 

4a8 

40.5 

4a4 

0 

37.4 

37.2 

37.0 

36.8 

36.7 

36.6 

36.6 

36.7 

36.8 

36.9 

37.1 

37.4 

37.7 

:«.2 

38.7 

39.2 

39.6 

40.1 

40.4 

40.9 

41.2 

41.5 

41.9 

42.1 

42L3 

42.4 

42.6 

42.6 

42.7 

42.5 

42.3 

42.0 

4L7 

41.3 

40.9 

4a  5 

40.2 

39.8 

39.5 

39.2 

39.0 

38.6 

38.5 

36.4 

3&1 

38.0 

37.8 

37.6 

.231 

.231 

.230 

.229 

.229 

.226 

.229 

.233 

.230 

.227 

.233 

.236 

.239 

.242 

.245 

.249 

.258 

.254 

.256 

.257 

.259 

.261 

.261 

.262 

.261 

.261 

.260 

.260 

.260 

.258 

.258 

.257 

.256 

.253 

.250 

.248 

.246 

.243 

.242 

.240 

.239 

.238 

.236 

.235 

.234 

.233 

.233 

.232 

.759 

.761 

.765 

.768 

.772 

.775 

.777 

.779 

.781 

.783 

.783 

.781 

.777 

.767 

.762 

.752 

.744 

.733 

.724 

.714 

.702 

.696 

.686 

.678 

.670 

.663 

.656 

.654 

.653 

.653 

.658 

.663 

.671 

.677 

.685 

.692 

.699 

.709 

.713 

.719 

.726 

.732 

.736 

.740 

.744 

.747 

.751 

.757 

*i"22* 

i'S" 

*3.*83" 

i'io" 

'3.*43' 

i'S' 

2.'22 

2."  12* 

"i"03* 

*i'68' 
i'ii" 

2.'33 

i'oo' 
a  18* 
i'ii' 

'i'03" 

'1*96' 
i'is' 
i'S" 

2."33 

'L'si' 
i'oi' 

6.4 
6.4 
6.3 
&3 
6.6 
6.6 
6.7 
6.8 
7.0 
7.0 
7.2 
7.3 
7.3 
7.2 
7.4 
7.3 
7.3 
7.3 
7.2 
7.3 
7.3 
7.3 
7.3 
7.3 
7.3 
7.2 
7.2 
7.2 
7.2 
7.3 
7.3 
7.2 
7.2 
7.2 
7.2 
7.4 
7.1 
7.1 
7.1 
&8 
6.7 
6.5 
6.4 
6.4 
6.3 
6.1 
6.3 
6.3 

0 

N.28W. 
N.35W. 
N.34W. 
N.36W. 
N.36W. 
N.  36  W. 
N.32W. 
N.41W. 
N.39W. 
N.  41 W. 
N.  41  W. 
N.40W. 
N.42W, 
N.42W. 
N.39W. 
N.38W. 
N.38W. 
N.3RW. 
N.  42  W. 
N.  41 W. 
N.  38  W. 
N.37W. 
N.33W. 
N.32W. 
N.30W. 
N.26W. 
N.23W. 
N.16W. 
N.16W. 
N.20W. 
N.18W. 
N.  18  W. 
N.18W. 
N.21W. 
N.18W. 
N.18W. 
N.17W. 
N.24W. 
N.21W. 
N.26W. 
N.25W. 
N.25W. 
N.25W. 
N.25W. 
N.28W. 
N.32W. 
N.43W. 
li.  34  W. 

1.9 
2.1 
2.2 
2.2 
2.4 
2.2 
2.3 
2.0 
3.1 
1.9 
2.1 
1.7 
1.6 
1.5 
1.5 
1.3 
1.3 
1.1 
1.2 
LI 
1.1 
1.0 
0.9 

a9 
ae 

0.9 

a8 
a7 
0.7 
0.9 
0.9 
0.9 
a9 
0.8 
0.9 
a9 
1.0 
1.2 
1.4 
1.3 
1.4 
1.4 
1.4 
1.7 
1.7 
1.9 
2.1 
1.9 

1267.9 

1229.7 

1318.6 

1323.7 

1410. 7 

1332.4 

1392.5 

1069.5 

117a  9 

1045.4 

99&1 

946.1 

858. 6 

782.9 

775.1 

736.6 

737.5 

631.8 

648.5 

629.9 

629.0 

549.8 

594.9 

571.5 

538.9 

570.2 

494.2 

504.8 

501.3 

6ia3 

622.7 
668.1 
629. 5 
605.7 
652.3 
649.2 
717.2 
796.9 
923.5 

9oai 

972.8 
963.3 
966.4 
10R3.4 
1065u5 
1133.5 
1117. 6 
U4a3 

•  •  •  • 

»L6 

897.3 
867.3 

o  00a.m 

9l53.d 

2.30  a.m. 

1097.0 

3.00  a.m. 

97S.3 

3  30a m 

..«••• 

899L3 

4. 00  a.m . 

961.  € 

4.30  a.m. 
5. 00  a.m . 

»   «   w   • 

94*', « 
854.4 

5.30  a.m. 

874.3 

6. 00  a.m . 

81L5 

6. 30  a.m 

7!Q.3 

7. 00a.m 

7S3L$ 

7. 30  a.m . 

6SS.0 

8.00  a.m. 

61i5 

8.30  a.m. 

S€LO 

9.00  a.m. 
9.30  a.m. 

•  «  •  • 

5n.9 

5711 

10.00  a.m. 

42SlI 

10. 30  a.m. 

51LJ 

11.00  a.m. 

408.9 

11.30a.m 

367  7 

152.00  m... 

3e.s 

0. 30  p.m. 

1. 00  p.m. 

1. 30  p.m. 

2. 00  p.m. 

2. 30  p.m. 

a  00  p.m. 

3. 30  p.m. 

4. 00  p.m. 

4. 30  p.m. 

5. 00  p.m. 

5.30  p.m. 

6. 00  p.m. 

6. 30  p.m. 

7. 00  p.m. 

7. 30  p.m. 

8. 00  p.m. 

&  30  p.m. 

9. 00  p.m. 

9. 30  p.m. 
10. 00  p.m. 
10. 30  p.m. 
11. 00  p.m. 
11. 30  p.m. 
12.00  m... 

296.^ 

afra.7 

S96i3 

I81I9 

141.: 

1915 

^5»^> 

I94.d 

19a  1 

•    V   •  • 

217.5 
248.5 

219.8 

MC^ 

3317 

36^.6 

448.3 

•    M«   » 

494.7 
443.7 

4fi9;9 

S36l0 

a9&7 

«   «  *   ■ 

727.0 
1016.5 

TS&l 

1 

Mean  7,2,9 

29.353 

29.106 

43L4 

39.9 

.247 

.718 

7.0 

N.31W. 

L2 

2251.0 

134&f 

Mean  of  all 

29.354 

29.110 

42.6 

39.4 

.244 

.735 

63.38 

7.0 

N.34W. 

1.4 

41469L3 

264011 
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Tablb  L. — Hourly  records  of  the  directum  and  relative  velocity  of  the  wind 
at  Milwaukee,  Wiscontin^  taken  from  the  sheets  of  the  anemograph  kept  by 
observer  J,  A»  lAipham* 


I 


o 


APRIL,  1861. 


lit 


1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

P.  M. 

1 

2 

3 

4 

5 

6 

7 

e 

9 
10 

11 

12 


Wind,  firom 

whence,  and  rel- 

atiye  yelodty. 


20. 


3d. 


Wind,  firom         Wind,  firom 

whence,  and  rel- whence,  and  rel- 

atlye  ydodty.     atiye  yelodtj. 


Wind,  firom 

whence,  and  rel- 

atiye  yelodty. 


SE.  by  E...&0 

B.by8 &0 

£.by8 2.6 

NB as 

N.byE 5.5 

N.byE 6.2 

North 5.0 

North &0 

North 3.7 

North 9.7 

NW.byN..aO 
NW 3.5 


Wert a6'  W.  by  8. ...0.8 

Wert 05  N.NW a9 


W.NW 3.0 

NW.byW.-3  0 

W.NW 2.5 

Wert 2.5 

W.NW... .0.5 


8  VT  ....  ...  .0. 1 

SW.by  8... 0.1 

8W 0.1 

W.  by  8 -...0.2 

W.  by  8 1.2 

Wert 0.8 


Wert 0.2 

W.  byN....0.4 
W.  byN....0.6 

South a  2 

W.  byN....a5 
NW 0.5 


8.  by  W 0.9 

SW.by  8-. .0.8 

8W a? 

S.8W a5,  B.  by  8 22 


N.NW 0.3 

North 1.0 

N.byE 1.2 

N.  byW....a2 

N.NE 1.0 

NB.  byN...1.4 

NE L5 

NB.  byN...25 

NB 25 

NB.byE...25 

E.NB 28 

B.NE 27 

NB 3.6 

NB,  byN...3  2 
NB.  byN...a8 

N.NE ao 

N.  by  E 1.0 

N.NE 20 

N.  byE 3.5 

N.NE a9 

N.NE a  4 


4Ul 


E.by8 29 

E.8E 4.0 

E.SB 4.0 

E.SB a? 

SE.  byE.. .4.0 
SE.  byE...a5 

B.SB 4.1 

E.  byS ao 

East 4.7 

Bant 4.0 

E.  byN....a7 
E.  by  N . . .  .a  1 

E.NE a2 

B.NE 3  3 

E.NB ao 

E.NE ao 

NE.  byE...a5 

E.NE 35 

E.  by  N 1.9 

Eart 1.9 

B.  by  N  ....1. 3 

Eart 27 

Bait ao 

£.  byN....aO 


5th. 


wmd,  firom 

whence,  and  rel- 

atiye  yelodty. 


6th. 


Wind,  firom 

whence,  and  rel- 

atiye  yelodty. 


E.  by  N  ....as 

Eart 2.9 

B.  byN  ...  aO 
E.  byN a  1 

B.NE ao| 

E.NE ao 

E.NB a  2 

E.NE ai 

E.NB a2 

E.NB ao! 

B.NE a  2 

E.NE 2.8 

E.NE 26 

E.NE a4 

B.NE as 

B.NB 27 

E.  byN 20 

B.NE ai 

B.NE as 

E.NE ao 

E.NB 25 

B.NE  ..... .2. 6 

Eaat 29 

Bart 2.7 


E.NE 24 

NB.byE...ai 

E.NB 36 

B.NB 33 

E.NE 32 

E.  byN. ...27 

East 2.4 

E.SB 20 

E.SB 2.2 

SB.  byE.. .3. 7 
B. SB  ....  ..4. 0 

E.SB 33 

SB.  byE.  ..4.2 
SB.  by  B.  ..5.5 

SB 39 

SB 4.8 

SB 5.1 

SE 6.2 

SE 6.8 

SB.  by  8.  ..4.1 

SB 5.5 

B.SB  ....  ..4.9 

SB 5.1 

SB ao 


1 

2 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

P.M. 

I 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 


7th. 


Sonth 4.2 

8.  SB a4 

8.8E as 

SB.  by  8 20 

SE.  by  8.... 1.5 


8th. 


E.by8 0.4 

SE a3 

SB 22 

8B ao 

8B ao 

8E.by  E.  ..1.5 

B.NB 03 

NB.  byE... 1.0 

NE 1.1 

NB.  byE.. .1.5 

E.NE 4.0 

Eart ao 

E.by8 4.3 

Eaat a9 

E.8B a  3 


8E.  by  E... 4.0 

E.8B 38 

B.SB 3  2 

E.  byS 33 

Eart 9.0 

B.byS 32 

E.SE 4.2 

SE.  byE.. .3. 4 

B.8B 1.7 

E.8E 21 

SE.  byE.  ..1.6 
E.8E 1.4 

E.8E 1.4 

Eaat 1.5 

E.by8 0.5 


9th. 


NE.  byN... 4.0 
NE.  byN... 4.1 
NE.  byN...4.2 

NE 30 

N.NE 28 

NB.  byN...2  9 

N.NE ai 

N.NE 23 

N.byE 3.1 

North a9 

N.byE 4.1 

N.NE 39 


N.  by 
N.NE 


N.byE. ...4  3 
N.byE..  ..3.9 

N.NE 4.3 

N.NE 4.7 

N.NE 4.2 

NE.byN...4.2 


E  ....a  3 

4.0 

N.NE 4.4 

N.  byE....a4 

N.byE 4.0 

N.  byE 4.0 

N.  byE a 9 

N.byE. ...4.0 

N.NE 29 

N.NE 28 

NB a7 

NE a8 


10th. 


11th. 


E.NE a8 

E.NB a3 

NB as 

B.NE a3 

NB a2 

NB.  byE... a 8 
NB.  byE... 4.1 
B.NB  ....  ..a  6 

B.NB ai 

B.  byN. ...27 

B.by8 21 

E.  byN. ...1.9 

NE.  byN...aO 

N.NE 23 

N.byE 3  6 

N.  byE 3  8 

N.  byE as 

N.  byE 4.0 

N.NE 38 

N.byE  ....4.1 

N.NE 25 

NW.byN..0.Sl 

North 0.5 

N.  byE 0.5 


NB.  byN... 1.1 
NB. ....... .0. 7 

Bast 2.0 

Ea«t 22 

E.SB 21 

E.SB 1.4 

E.SB 1.0 

E.SE 0  8 

Eart 0.7 

E.  byN. ...1.0 

E.NE 1.5 

NE 28 


N.NE.. 
N.NE.. 

N.byE 
North  .. 


...3.0 
...4.2 

...4.1 
...4.1 


N.byE 1.3 

N.by  W.  ..1.2 

North 1.0 

North 1.2 

N.  by  W a  8 

North LI 


12th. 


N.  byW 0.4 

Wert 0.4 


South 0.1 

S.  by  W.... 0.1 


NB.  byE 

N.NE 1.3 

N.  byE 1.5 


A.  M. 
1 

2 
3 

4 
5 


13th. 


14th. 


E.  by  N... .0.6 

North 0.4 

NW.  byN. -0.2 
NW.  by  W.a9 
N.  byW 1.6 


15th. 


8B 21 

NE.  byE... 1.5 

NE 1.9 

N.NE 28 

N.NB 9.3 


leth. 


NE.  byN... 4.1 
NE.byN...a9 
NE.  byN.. .4.0 
NE.byN...4.S 
N.NE a8 


17th. 


N.NW 1.4 

N.NW 1.9 

NW 1.3 

NW LI 

NW.byN..Ll 


18th. 


SW 1.3 

W.  by8 29 

W.  byS 2  9 

W.  by  8... .1.6 
NW 28 
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Hourly  direction  and  relative  velocity  of  the  wind,  Sfc, — Continued. 


I 

C: 
I 

o 
o 


ATKOs,  1861. 


13th. 


Wind,  from 
whence,  and  rel- 
ative Telocity. 


A.M. 
6 

7 
8 
9 

}? 

12 
P.  M. 

1 
2 
3 
4 

5 
6 

7 

8 

9 
10 
II 
12 


A.M. 

1 

3 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

P.  M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 


A.M. 
1 
2 
3 

4 

5 

6 

7 

8 

9 
10 
11 
12 


NW 0.2 

NW 0.3 

NW 0.7 

NW.  by  N..1.7 
NW.byN..3.1 
NW 3.2 

NW.  byN-.ae 

North 2.8 

E.NB 2.3 

E.  byN....1.4 

East 0.5 

E.  byS 0.6 

E.  byS 0.5 

SE 0.7 

Ei»t 0.8 

NE.  byE-..2.4 

E.NB 2.5 

NE 1.7 


14th. 


Wind,  from 

whence,  and  rel- 

Atire  yeloeity. 


North 1.5 

North 8.0 

North 2.2 

NB.byN...1.5 
East........!.  5 

B.by8 2.1 

East 2.5 

SE.  byE...3yl 

8B 3.1 

SE 2.A 

SB 3.4 

SE 3.5 

SE.  byS.  ..3.1 

SE 1.9 

Sonth 1.4 

South 1.3 

North 1.0 

E.NB 0.9 

E.NE 2.3 


15th. 


Wind,  from 

whence,  and  rel- 

atire  velocity. 


N.NE 4-4 

N.NB 4.5 

N.NE 4.9 

N.NB 4.6 

N.NE  ....  ..5.1 

N.NB 4.8 

N.NB 5.0 

NE.  byN...4.7 
NB.  byN...4.2 

NE 4.0 

NB a4 

NB 3.9 

NB.byN...3.9l 
NE.  byN...a9 

NE 3.4 

NE,  byN...4.0 
NE.byN...4.0 
NE.  byN...4,5 
NB.byN...4.1 


16th. 


Wind,  from 

whence,  and  rel 

atiro  Telocity. 


N.NB 4.2 

N.NE 4.5 

N.NB 5lO 

N.NE  •>•«  ..S.3 

N.NB &7 

N.NB 5.5 

N.NB 5.6 

N.NB 5w5 

N.NB &1 

N.NB 5i0 

N.NB 5.2 

N.NB 5.0 

N.  by  E.  ...a 6 
N.  byB....2.5 

NW ...1.0 

N.  byW 0.5 

N.NW LI 

NW.  by  N.. 1.3 
N.  byW 1.1 


17th. 


Wind,  from 

whence,  and  rel 

atiTO  Telocity. 


NW.byN..0.9 


North a  2  W.NW 15 


IBth. 


Wtaid,  flrom 

whence,  and  nl- 

aklTO  Telod^. 


W.NW as 


W.byH. 

E.by8 a  21  W.NW.... 

E.8B 1.1  W.byN... 

E.SB a 3' W.NW. 


SB 


SE 

SB.  by  S 
SE.  by  8 
8.8B.... 

SB 

SB 

SB.  by  8 
SB.  by  8 
SE.  by  8 
S.SE.... 
S.  byE.... 


a  7 

.4.2 

.a  5 

.2.3 

.1.01 

.1.1 

.1.5 
.4.5 
.&2 

.5l8 

.2.2 
Sonth L3 


NW.byH. 


.1} 

.IT 

.i? 


North i: 

North 4J 

North ii 

N.  byB...ii 

North U 

North 1« 

N.byW....a« 
N.  by  W....I.' 

North i5 

North 11 

N.NW ii 

NW.  bj  K-lii 


19th. 


NW ao 

NW ao 

N.NW 2.5 

N.NW 2.5 

N.NW 2.4 

N.NW 2.3 

N.NW 2.2 

North 1.7 

North 1.1 

E.NB 2.0 

Eafit 2.1 

E.SB 2.0 

E.SB 2.0 

WE 2.5 

SB 2.6 

SE.  bvS.  ..3.01 
SE.  by  S.  .-3.7 

S.SB 2.9 

S.  byE 1.2 

S.  by  W 1.3 

S.SW 2.0 

8.SW 2.0 

SW.  byS  ..1.5 
SW.  by  8... 2.0 


20th. 


S.SW 2.3 

SW.  by8...a5 

SW a5 

SW.byS...ai 
SW.byS...4.6 
SW.  by  8... 5.0 

SW 5.1 

SW 5.5 

SW 5.2 

SW 5.6 

SW 5.0 

SW.  byS...4.5 
SW.byS...4.0 

SW a2 

SW.  byW-.ae 

S.SW 2.5 

Sonth 1.4 

Sonth 1.0 

South 0.6 

S.  by  W 0.8 

South 0.5 


21it. 


>••••*«« 


Sonth ai 


22d. 


23d. 


SE 0.4 

SE 1.5 

SE 1.0 

E.  byS 0.8 

8E.by  8.  ..1.3 

SE 2.2 

SE a8 

SE a7 

SE a5 

SE.  by  8.  ..3.5 

South 3.6 

South a7 

S.  by  W...-2.7 

E.SB a7 

8.  byE 1.0 

E.8E  ....  ..O.o 

South 1.2! 

S.SW 2.5' 

SW.byS.-.aO 


SW a4 

SW 4.3 

SW a3 

SW.  byW..a9 
SW.  byW..ai 
SW.  byW..a0 
SW.  byW..a7 
SW.byW..4.5 

SW 5l5 

Wert 4.9 

S.SW as 

S.SW 4.7^ 

Weit 4.5 

We«t a7 

West  by  N. -2. 6 
W.NW 2.1 

N  i^r  •  ...  ....l.  7 

NW 0.4 

North 0.2 

North 1.0 

North 0.6 


N.NE... 

N.  byE 

N.byB 

N.NB.. 

N.NE.. 

N.byE 

N.byB 

N.byE 

N.byB 

N.byE 

N.byE 

N.byE 


94dL 


4.1  SW 

...4.5  SW.byW 

. .  .a  1  w.s  w^-  •• 

...5.0  W.  by  8- 
...a5  W.  inrS... 

...ao  w.sw... 
...a4i  w.sw 11 

...as  W.  by8..-i' 
...ao  W.  by8....^* 
...2.1  W.b7S...«-5 

...2.7  Wert ^< 

...a2iWeat !■ 


N.NB 

N.  byW... 
N.byB  ... 
NE.byN.. 


.ao 

.1.3 
.a  7 

.ai 


W.  by  8 1.5. 

Wert 4.r 

Wert 2.6; 

W.8W 2.8 

W.  by8..-.a7 

W.8W a  01 

SW.  by  W  .a  5 


Wert 1- 

Wert t' 

W.byN...«; 

Wert i^ 

W.  byN...*^' 

NW i| 

W.NW i- 

W.  by  »...!' 

W.NW i' 

NW <i» 

NW 4. 


25th. 


SW 

SW 

E.SB  . .. • 
SE.  byE. 
SE 


.0.2 
.1.3 
.0.2 
.0.8 
.L6 


26th. 


SE 

SB 

SE.  by  8 . 
SE.  by  8 . 
S.SE  • .... 
SB.  by  8  . 
SE.  by  8 . 
NB.  by  E. 
B.byN.. 
E.NB ..  .> 

E.NB 

SB 


.2.6 

..2Ll 

.1.3 

.0.8 

.1.3 

..1.2 

.0.2 

.0.1 

..0.2 

..0.3 

..0.6 

.1.9 


srrth. 


S.SW 4.5 

W.SW 2.8 

S.SW 0.1 

SW 0.1 

W.SW 1.6 

W.NW a  2 

NW 2.6 

NW.byN..2.8 

NW 2.71 

NW.byN..2.2 
NW.byN..4.2 
NW 2.9 


28th. 


NW.  by  W  .1. 1 

W.NW as 

W.  byN 1.3 

W.NW 1.8 

W.NW 0.5 

NW^  by  W  .0. 1 
Wert 0.4 

W.O^r  .    ....J.d 

W.SW 2.2 

8.SW ao 

NW 2.8 

SW.  byS  ..2.9 


29th. 


W.  byS 2.1 

West as 

W.byN as 

W.NW a? 

W.NW as 

•*«•■••••••••*•• 

Wett ai 

W.NW a6 

W.NW 2.7 

Weit 1.2 

W.NW 2.8 

W.byN.. .2.1 


30th. 


NW.byW..O.l 

...... .-....•••' 

Wert tt9 

W.byK...  i; 
W.byN...  !• 
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^rm^^t^-^^ 


▲PBIL,  1861. 


o 
• 


P.  K. 

1 

s 

3 

4 
5 
6 

7 

e 

9 

10 

11 

13 


S5th. 


Wind,  from 

whence,  and  rel 

atira  yelocity. 


SB ai 

SB 4.3 

SB.  bvS.  ..4.0 

SB 3.6 

SB.  by  8.  ..3.2 

SB 2.6 

SB.  byE.  ..1.9 
SB.  by  S... 2.0 

8.8B 2.6 

SB.  byS.  ..3.7 

SB 2.5 

SB 8.6 


S6th. 


Wind,  from 

whence,  and  rel 

ative  yelocity. 


SB 4.3 

SB.  byE.  ..4.6 
SB.  by  B... 3. 6 

South S.0 

South 3.7 

South 8.8 

South 2.1 

o£S  •.•^•••••1.3 

South 3.7 

South 4.0 

South 4.0 

S.  byW 4.9 


87th. 


Wind,  from 
whence,  and  rel- 
ative yelocity. 


N.NW 8.8 

NW.  byN..2.2 

NW 2.6 

NW 1.9 

NW.byN..0.4 


W.byN.-..0.1 

W.NW 0.6 

NW 1.0 


S8th. 


Wind,  frt>m 
whence,  and  rel- 
ative yelocity. 


8.8W 8.8 

SW 4.5 

SW 4.4 

SW.byS..a5 

8.SW 2.6 

South 1.6 

SB a6 

South 1.7 

South 2.4 

8.  byB as 

South ao 

SW 4.0 


89th. 


Wind,  from 

whence,  and  rel 

ative  yelocity. 


W.  byS a  5 

Weat ai 

W.  by8....ao 
Woit 2.1 

West ao 

W.  byS 0.6 

W.  byN-...0.3 


W.byN....0.4 

WeBt 0.2 

W.  byN 0.4 

W.NW a 


30th. 


Wind,  from 
whence,  and  rel- 
ative vclodty. 


Weal 4.6 

NW ao 

NW.byW..a4 

W.NW as 

NW.  by  W.M 

NW 4.9 

NW 4.1 

North 2.0 

North 1.0 

N.  byB 0.9 

North 0.1 

North a4 


HAT,  1861. 


A.  M. 
1 
8 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

P.M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
18 


A.H. 

1 

8 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

P.M. 

I 

2 

3 

4 

5 


iBt. 


North 2.1 

N.by  W...1.4 

North as 

NB.  byN... 0.6 
North 0.4 


N.NW 0.9 

N.NW 0.3 

NB.  byN... 1.3 

NB as 

NB 2.9 

NB ao 


N.NB as 


8d. 


3d. 


South 0.1 


N.NB ai 

N.NB 1.4 


SB 

SB 

SB 

SB a3|NE.byN...a3 


.a  3 

.1.2 
.8.7 


NB 

NB.  byE-. 
E.  by  N  . . 

NB 

NB 


.2.2 
.2.0 
.8.0 
.2.2 
.8.8 


SB 
SB 


.4.7 

.as 


SB 

sb: 

SB 

SB.  by  E 


N.NB  ......4.0 

N.NB a6 


SB 

East , 

SB 

SB 

SB 

SB.  by  E 


4th. 


a  9  N.NB 6.6 

.4.11  N.NB 6.6 

.as,  N.NB 6.6 

.a  3  N.NB 6.2 

....|N.NB as 

.1.51  N.  byB  ....4.0 
.as;  N.  byB  ....3.5 
.a 2' N.NB a2 

.1.8  N.  byB. ...4.0 

N.NB as 

N.byB  ....ao 
North 1.8 


..a9 

..ai 


NW.  byN.. a 8 

N.NW 1.0 

NB.  byB...a6 
NB.  byB...a8 

E.8B L9 

E.SB 1.1 

SB.  byB. ..1.9 

SB 2.6 

se; 3.4 

SB.  by  B...a5 
SB.  byB.. .a  7 
B.8B a2 

E.SB ai 

SB.  by  £...3.0 
SB.  byE.. .2.0 

E.SB 1.S 

B.  byS 1.2 

NB.  byB...a8 

NB ai 

NB.  byE... 1.0 
NB.  byB... 1.3 

NB a4 

SB.  byE... a 7 
SB.byB...ai 


5th. 


SB 2.9 

SB a4 

SB a? 

SB 4.0 

SB 4.6 

SB.  byE... 4. 7 
SB.  by  B...a9 
SB.  by  E...a6 
SB.  by  E...4.5 

E.SB 2.7 

E.SB 3.1 

E.  byS 4.8 


SB 

SB 

SB 

SB 

SB.  by  S 

SB 

S.  by  W. 
8.  by  W. 


.4.9 
.6.0 
.6.4 
.7.6 

..ao 

.4.6 

,.ai 

..2LS 


8.  byB ao 

SW 4.8 

SW as 

SW a4 


6th. 


SW 6.8 

8W.byW..7.4 
SW.by  W..7.1 
o^nT  •■•.••. .7.4 

SW 7.6 

SW.byW..7.6 

SW 9.0 

SW 

SW 

SW 

SW 

SW 

SW 

SW.by  W  .... 

SW 

Weat 

W.  byS 

West 

Weit 

W.  byS 

W.8W 

W.SW 

W.SW 

W.SW 


7th. 


W.SW.. 

W.NW. 

W.SW. 

W.SW. 

W.SW., 

W.  byN 

W.NW. 

W.NW. 

W.  by  N 

W.NW. 

W.  byN 

W.byN 

West... 
West.... 
West.,., 
W.NW. 

W.byN 


8th. 


NW.byN.... 

NW 

NW 

NW 

NW.byW... 

NW , 

NW 

NW , 

NW 

NW 

B.NB 

B.BB 


SB.  by  E 
SB.  by  B 

SB 

SB 

SB 


9th. 


SW 

W.  by  8. 
W.byN. 
W.NW.. 
W.  by  N. 
W.byN. 
W.NW.. 

West 

West 


E.byN. 
B.NE . . 


10th. 


SB.  by  E 
E.SB.... 

SB 

SB 

W.NW  . 
B.NE.  .. 
W.  by  8- 
W.8W .. 
West.... 
W.byN. 
W.byN. 
West.... 

W.byN. 
West.... 
W.  by  8. 
West.... 
West.... 


lltb. 


West 

W.byN... 

West 

West 

West 

West 

W.SW.... 

West 

W.byN... 
W.byN... 
W.byN... 
West 

W.NW.... 
W.NW.... 
W.byN... 
NW.  by  W 
NW 


18th. 


NB,  by  N, 
NB.  by  N. 

NB 

NB.  by  N. 
N.NB  .... 

NB 

NB 

NB 

NB 

NB.  by  B. 
B.NE.... 
B. by  N  . . 

B.NB  ...« 
N£.by 
NB ..... 
N.NB.. 
N.byE 
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d                                                                                  MAT,  1861. 

ce 

7th. 

8th. 

9th. 

10th. 

nth. 

ISOlL 

• 
J 

Wind,  ftrom 

whence,  and  rel* 

athre  reloolty. 

Wind,  from 
whence,  and  rel- 
ative Telocity. 

Wind,  from 
whence,  and  rel- 
ative velocity. 

Wind,  from 
whence,  and  rel- 
ative velocity. 

Whid^from 

whence,  and  rel- 

attvo  velocity. 

Wl]id,firoa 

wh«iioe,  and  r«l- 

atire  Telodty. 

P.  M. 

6 

N  W .  by  W .... 
NW.byW.... 
NW 

SE.  byB 

SE.  byE 

8.8B 

SB 

West 

N  W.  by  W .-.. 

NW 

NW 

N.inB 

7 
8 

SB.  by  8 

SE.by8 

SB... 

W.byN 

West 

N.NB 

9 

N.NW 

Sonth 

West 

NW 

N.bjE 

N.byE 

K.byE 

N.Hfe ^. 

10 

N.  byE 

NW.byW 

NW 

SW 

B.byS 

S.  byB 

SB 

West 

W.NW 

NW.byW.-. 
N.byB 

11 

sw 

West 

12 

S.8W 

W.byN 

13th. 

14th. 

15th. 

16th. 

17th. 

18th. 

A.M. 

1 

N.byB 

N.NB 

NE 

NW.byW.... 

NW 

NW.byW.... 

W.NW 

NW.byW.... 
NW.byW.... 

W.NW 

W.NW 

NW.byW.-.. 

W.NW 

W.NW 

NW.byW.-. 

W.NW 

W.byN 

W.byN 

West 

W.SW 

W.  byB 

NW.byW.... 
NW 

NW 

NB.byN 

NB 

2 

NW 

NW.  byN 

East 

3 

NR.  hvR 

East , 

4 

E.  byN 

E.by8 

E.  byS 

E.8B 

BE.  by  E 

SE.  byE 

SB 

NW E.NE -- 

E.  WN 

E.NB 

E.NE ~ 

5 
6 

W.byS 

W.byS 

West 

NW 

NW 

B.NB 

B.byN 

East 

7 

North 

E.byK 

E.byM 

East..-. 

Eaaf 

8 

SW.  by  W.- 
SW. by  W  

SW 

N.byW 

E.byS 

SEWbyB 

SB 

SB 

9 
10 

E.8B 

SB.  byE 

SB.  byE 

Rast.  ..    ,.  . 

11 

East 

W.SW 

W.byS 

West 

E.byN 

B.byN 

E.NE - 

13 

N.byB 

N.NB 

N.byB 

Wert 

SB 

P.M. 
1 

SB 

E,byN 

E.NB 

E.NB 

NB 

2 

West 

SB 

NE.  by  £ 

N.NE 

3 

W.byN 

W.byN 

West 

SB 

4 

W.  byN 

SB 

N.byB 

N.  by  E  ....... 

NB 

5 

SW.byW 

W.8W 

SW 

SW 

SB.  byB 

SB.  byB 

E.SB 

NB 

6 

W.byN 

NW 

NB.byN 

NE.-. 

7 

NB 

8 

Wett 

W.NW 

W.NW 

NW.byW.-. 
NW 

E.byS 

E.SB 

East 

NB 

E.KE - 

9 

W.byN 

W.NW 

W.NW 

W.NW 

SW.byW 

SW 

NE 

Eart - 

10 

NB 

NB 

E.8B 

11 

W.byN 

W.  byS 

E.byN 

NB 

SE.  by  B 

B.8B 

12 

NW.byN 

B.NB 

19th. 

90th. 

21st. 

• 

23d. 

23d. 

94th. 

A.M. 
1 

SE.  byE 

SE 

E.SE 

East 

N.NB 

N.NB 

N.NB 

N.NB 

N.byB 

N.byB 

Nortii 

NW 

SW.byW 

8E.byE 

SB 

w.aw 

2 

N.NW 

SW.byW 

W.SW    

3 

NW 

4 

N.NB 

N.NB 

N.NW 

SB 

W.  by  S 

W.  by  S 

W.SW 

5 

E.  byN 

East 

North 

NW 

SB.  by  8 

SE... 

6 

N.NB 

N.byW 

N.byB 

N.NB 

N.NW 

7 

E.byS 

E.byS 

E.byS 

E.SB 

SB.  byE 

B.NE 

NE 

N.NB 

NB 

South 

W.byS 

West.. 

6 

N.NB 

East 

S.by  W 

8.  ^W 

S.SW 

9 

N.NB 

N.NB 

N.NB 

N.NB 

NB.  byN 

NB 

Bast 

W.byN 

SW.  by  W 

SW 

10 

B.SB 

SB 

11 

NE 

8.SW 

12 

NB 

E.8B 

SB.  byB 

SB.  byB 

SB 

8.by  W 

8.8W 

8W.... 

P.  M. 
1 

N.NB 

N.NB 

NB 

East  .. 

2 

N.NB 

NB 

8.SW 

gw 

3 

NE.byN 

NE 

N.NB 

N.NB 

B.8B 

SB 

SW - 

4 

E.byN 

NB 

SB 

East 

8W.byS 

SW.byS 

SW 

5 

NE.byN 

N.NB 

N.byB 

N.byB 

N.NB 

SB 

SB 

6 

NB 

SB 

E.SE 

East 

7 

N.NB 

N.NB 

N.NB 

N.byB 

N.NB 

N.NB 

SB 

BW.byS 

W.byN 

W.byS 

West.... 

8 

N.byB 

N.byB 

N.NB 

NW 

SE.by8 

SE.byE..:... 
SB... 

B.SB 

East 

9 

N.NW 

10 

W.NW 

N  W V 

NW 

SW.byW 

gw 

11 

N.NB 

Sooth 

S.SB 

West 

12 

N.NB 

N.NB 

gw 

W.NW...--..- 
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i 


t 

s 

O 

o 

J 


A.M. 

1 

9 

3 

4 

5 

6 

7 

8 

9 

10 

11 

IS 

P.  M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
13 


MAT,  1861. 


25th. 


Wind,  from 

whence,  and  rel- 

atlTe  Telocity. 


NW 

NE.  by  N. 
NB.  by  N. 
N.NB.... 

East 

N.byW.. 

West 

Sonth 

S.  by  E... 
East 


JUKK,  1861. 


3d. 


Wind,  from 

whence,  and  rel- 

ative  velocity. 


W.  by  S....a3 

W.  by  8 a 

W.  by  8 1.0 

NW 1.8 

N.NB 1.7 

N.NB 1.3 

N.  byE ao 


4th. 


Wind,  ttota 
whence,  and  rel- 
ative velocity. 


N.  byB....3L7 

North a  4 

N.byE 

North 

North 

North 

N.byE as 

N.NB ai 

N.NB 1.3 

N.NB 1.0 

N.NB 1.5 

N.NB 1.9 

N.  byE  ....2.3 
N.  byE  ....2.8 
N.byE  ....2.7 
N.NB 9.2 

N.NB ai 

N.NB 2.3 

N.NB 2.5 

N.  NE  ......1. 7 

N.NB 1.61 

NE.  byN...a5 
N.NB L5 

N.  NE  ......l.  6 


Stb. 


Wind,  itom. 
whence,  and  rel- 
ative velocity. 


N.NB 1.3 

N.NB aa 

N.NB 1.5 

N.NB 2.2 

N.NB L5 

N.NB 1.2 

N.NB 1.7 

N.NB 2.8 

NE.  byN...a3 

NE 9.0 

N.NB 2.0 

NE 2.1 

NB 1.1 

NB 1.3 

E.NE 2.1 

NB.  byE... 1.1 

N.NB 1.9 

N.byE. ...1.1 
N.NB a9 


eth. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


NB 1.6 

NB.byN...1.7 

N.NB 2.1 

NB 2.0 

NB 1.2 

B.SB 1.2 

SB.  by B... 0.8 

SB 0.6 

E.  by  8 0.8 

N.NB 2.1 

N.  NB  ......1. 7 

N.byE 1.0 

North as 


7th. 


Wind,  from 
whence,  and  rel- 
ative velodty. 


North 0.8 

N.byE. ...1.8 

N.NB 1.3 

NB.  byN...1.6 
N.  NB.... 


NE. 
NE. 


2.8 
1.9 
1.7 


N.byE 0.2 

N.NB a8 

N.byB a7 


NB 2.1 

NE.  byN...2.7 

N.NB. 2.8 

N.  NE 2.5 

N.  byE 1.8 

N.  by  B... .1.8 

N.NB 1.3 

N.NB 1.6 

North 1.0 

N.  by  B....a8 

N.byB a  3 

N.byE 0.9 


A.M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

P.M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 


8th. 


9th. 


N.  byE a 2 


N.NW 0.1 

N.NB 0.4 

N.NB 1.0 

NE 1.0 

NB.  byE... 1.0 

Eait 1.0 

NB 1.0 

NB 1.5 

NB.  byE.. .1.5 


NB 

NB 

NB 

NB,  by  N. 
NE.  by  N. 
NB.  b^  N. 
N.  NE .... 


..1.0 
..1.0 
..1.1 
..1.1 
..1.5 
..1.3 
..0.8 


N.  by  B 0.8 

N.  by  B 0. 5 

N.byE 0.2 

N.NW 0.1 


NW.byN..ai 


10th. 


NB.byN...a2 
NB.  byN...a5 

N.NB 0.8 

N.NB LOI 

N.byB  ....LO 

E.  SB 0.5 

E.  SB 0.5 

SE.  by  B.  ..0.5 

B.byS ai 

SB a2 


SE. 


.a  2 


SB a9 

SB ai 

SB a5 

SE.  byE..  .a  8 
B.8E 1.2 

E.SB 2.2 


SB. 

SB. 

SE. 

SE. 

SE 

SE. 


.2.8 

.ai 

.2.2 
.9.0 
.1.1 

.a4 


11th. 


8.  8W 0.1 

8 W.  by  8... 0.3 

8W ai 

8W ai 

S.SW 0.3 

SW 0.5 

8W.  by  W..2.0 
SW.byW..2.5 
SW.byW..2.6 
W.  SW a8 

w.sw a2 

W.  by  8. ...a  3 

W.NW 2.4 

W.SW 2.0 

W.SW 2.4 

W.  byS-...a3 
SW.byW..1.7 

W.8W 1.6 

Wert 2.2 

W.  by  8 0. 7 

W.S.  W a5 

W.SW a  7 

Wert 1.4 

W.by  N.  ..1.6 


12th. 


NW... 

N.NW. 


.1.1 
.1.0 


NW..  .. 
NW..., 
NW.... 

N.NB.. 
E.byS. 
E.SE.. 

SB 

SE 


SE 

SE 

W.NW. 

SE 

SB 

SB. .. .. . 

SE.  by  8. 


.0.5 
.0.5 
.0.8 
.0.9 
.1.3 
.1.3 
.1.2 
.LI 

.1.8 
.1.0 


13th. 


N.NB 2.9 

N.NB 1.7 

N.NB 1.9 

N.NB 1-1 

N.NB 1.1 

N.NB 1.3 

NB.  by  N.  ..0.9 
NE.  by  B...0.3 
SE.  byE.  ..a 9 
SE.  by£.  ..1.0 

SE 0.6 

SE.  byE.  ..1.0 


.1.0 

.as 
..aoj  SE as 


SB.  by  B. 
SE 


.1.0 
.1.5 

.a  8 
.ai 


N.byE  ....2.7 

N.  byE 6.3 

^.NB a  6 


SE.. 
SB.. 
SE.  . 
East. 
E.SB a4 

SB ai 


, a7 

as 

I .  .  .  .  .v.  D 

as 


SB. 


.a  3 


A.  M. 

1 

2 
3 

4 
5 
6 

7 
8 
9 


14th. 


SW.  by  8... 0.2 

S.SW ai 

S.SW ai 

South 0.2 

South ai 

S.  by  W 2.2 

S.SW as 

SW.by  8  ..4.0 


15th. 


SW 

SW 

SW 

SW 

SW 

SW.by  W.. 

SW 

SW 
SW.'byW;! 


16th. 


1.4 
1.5 

a  7 
a8 

1.0 

ao 
a  7 
a7 

7.0 


17th. 


N.NW 2.9 

N.NW 2.9; 

N.NW ao 

N.NB a4; 

N.byB 2.9, 

N.  byB....ao' 
N.byE  ....4.5 

N.NB 4.9 

N.NB 6L5 


North 1.7 

N.byB 0.9 

North 0.5 

NW a2 

N.NW ai 

N.byE. ...a  7 

N.NEX 2.1 

NE.  by  N..1.5 
NE a9 


18th. 


O  TV  ..   .....all.  1 

S.S tt  ..... .0. 3 


SW.by  8. 

SW 

SW 

SW 

SW 

SW 

8W 


19th. 


.a  2 
.ai 
.a2i 

.Ll 
.1.01 
.1.9 
.9.1 


S.SW ai 

Sonth 0.3 

8.  by  W.... 0.9 
SW.by  8.  ..0.8 
SW.by  8... a  5 
South as 
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8 

i 


o 
a> 

J 


A.M. 

10 

11 

12 

P.  M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 


JUin,  1861. 


14th. 


Wind,  fh>m 

whence,  and  rel- 

atlve  Telocity. 


ISth. 


Wind,  fh>m 

whence,  and  rel 

ative  Telocity. 


S.8W 4.5 

8W.byS..4.9 
SW 5.4 

SW.  by  8  ..5.5 

SW 5.4 

8W.  by  8  ..5.7 
SW.  byS  ..5.8 

S.8W 6.3 

SW.  by  8 -.5.4 
SW.  byS  ..4.4 
SW.  byS  -.a  6 
8W.  by  8. .4.0 

SW 4.4 

SW 5.4 

8W.byW..3.1 


W.SW 8.0 

W.8W 8.5 

W.o  »T .  •■•.9.2 

AV.Stt.  ....9.1 
8W.byW..6.2 
SW.byW..&2 

W.SW 5.4 

W.SW 5.0 

NW.byW..6.3 


16th. 


Wind,  from 

whence,  and  rel 

atiTe  Telocity. 


17th. 


Wind,  from 

whence,  and  rel 

atiTe  Telocity. 


N.NE &6;  E,  by 8 LO 

N.KE &5;E.SE 1.1 

N.NB 5.7  8£.  byE.  ..1.4 


latfa. 


Wind,  from 

whence,  and  rel- 

atlTe  Telocity. 


19tfa. 


Wind, 

whence,  and  r«<- 
atiTe 


lY.oy 
.NW. 


W.NW 5.9 

W.  byN 5.1 

Weat 4.0 

W.NW a  5 

NW 2.1 

NW.  byN.. 4.0 


N.NE 5.8 

N.NE 4.7 

N.NE 4.2 

N.NE 4.0 

N.  by  E 3.5 

N.  byE. ...2. 9 
N.  byE. ...2.5 

North SlO 

North 1.9 

North 1.9 

North 2.1' 

North 2l4 


E.SE 1.6 

E.SE. .....al.  5 

E.SB.  ••••..1. 1 

SE 1.7 

SB 1.2 

SB 1.2 

So...  .•.•.*0.  7 

Sonth 0.3 

South 0.3 

8.  bT  W Oil 

s.sw as 

8.8W a3 


SW 

SW. 

SW 


SW 

SE 

SW 

SW 

SW,  by  8. 
SW.byS. 
S.oW  . -.. 


.2.4 
.1.6! 

.i.a 
.1.  l; 
.LSi 

.L5 
.1.3 

.a  6: 
.a  2 


S.  byB 0.1 


8B as 

SE 1.3 

SW.byS.. .LI 

8E.byB.  ..LO 
8.  by  E.  ....L^ 

SE 1.-J 

North 1  ■• 

8W 1  2 

S.SW 1.3 

SW.by  W..T  J 
SW a2 

S.SlV  •»•».. CL I 


S.SE 


.(L2 


A.M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 

P.  M. 
1 
2 
3 

4 

5 

6 

7 

8 

9 
10 
11 
12 


20th. 


N.NE 1.7 

N.NE 1.9 

N.NE 1.1 

N.  byE 0.7 

N.NE 0.1 

NB.  byE.. .0.8 

NB as 

NB     yE...a4 

NE as 

S.SE as 

SE 1.1 

NB.byE.  ..L9 

B.NE 2.0 

E.SE as 

SE L7 

SB 1.6 

SE 

SB 

SE 


8W.byW..a8 
SW.  byW..1.6| 


2lBt 


Weit 212 

W.NAV^. ....  1. 3 

W.NW a  I 

NW 1.0 

W.NW 3.1 

NW 3.4 

N.NW 2.4 

N.NW 1.7 

N.  byB 1.5 

NE.  byB.. .1.7 
East 1.0 

NB ae 


NB as 

NB as 

SW.byW..1.6 
\v.8\V.  .«•.!. 8 
8W.  byW..].9' 
W.SW a  6 

aW..  ......0.1 

SW a2 

8W a2 


22d. 


W.SW 0,1 

W.SW 1.0 

W.NW 2.3 

NW.byW..l.l 

NW as 

NW 1.2 

N.NW 1.2 

N.NE 2.0 

N.NE 2.3 

NB L3 

E.SE 1.2 

E.  byS 1.0 


SB 

SB 

SB 

SB.... 
W.SW. 
East... 


23d. 


SW.byW..ai 


94th. 


k  ■  •  •  • 


B.byN ai 

Eait ai 


.a  9 
.a? 
.a  8 
.a  6 

.1.7 

.ai 


s.sw ai 

N.NE as 

N.  byE. ...2.1 
N.  by  E  ....1.9 

N.NE 2.0 

N.NE 2.9 

N.NB aoi 

NE.  byN...2.5 
N.NE a  2 

N.NB ai 

NE.  byN... 4 01  SB. byE. 


SE a3 

SB a  51  S.SW 

SB. .. ......0. 7 

E.SE as 


E.8B. 


SW ai 

SW.byW..a3! 


W.SW a  3 

W.SW 0.8 


N.NB a5 

N.NB ao 

N  .NB  ..... .3. 0 

N.NB ao 

N.NE 2.5 

N.  by  E....L0 

N.NB as 

North as 


SB.  byE.. 

SE 

SE.byB. 
SE.byE.. 

SE 

SE 


..a9l 

..1.3 
..1.6 
..LO 
..L5 
..L3 

,.a8 
.ai 


8E.bTE.. 
SW.byS. 


.ai 
.as 


SW.bsrS 

8W 

S w  . .......... 

South 

SB Ci 

South LS 

SW.byS. -.15 

S.SW 2.3 

SW.byS.. .±.3 


*  1 


SE. 
SE. 
SB. 

SE. 


li 

*4 

l: 

1? 

North L5 

SE.  by  S.-.L-: 

SW af 

SW.  byS.-.LJ 
8W.  by  W.LJ 
W.  byS...-±l 
Woat 8.i 


A.  M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

P.M. 

1 

2 

3 

4 


26th. 


W.  byS 2.4 

W«t 2.9 

Wert 2.0 

Weat L6 

W.SW a7 

W.SW 1.9 

West 2.4 

NW.  byN..2.2 

Weit ao 

WoBt 3.0 

W.  by  8. ...a 3 
TT.Oinr.  ....as 

8W.byW..a4 

W.  byS as 

W.  byS as 

We«t a2 


S7th. 


W.  byS 0.4 

Tnf.S^T-  ....1.0 

W.by  6 as 

W.  by  8 0.2 

W.  byS 0.1 

West a4 

Went a2 

North a  4 

North 0.2 

SW ai 

SW.byS... 1.3 
8.SW 2.0 

South 2.1 

SW.  by8...L6 

S.SW 2.0 

S.SW L7 


28th. 


W.SW a  9 

W.SW as 

W.SW a  7 

W.NW L4 

NW.by  W.Ll 

NW L2 

NW LO 

NW a» 

Eait as 

E.SE a  9 

SE.  byB.  ..2.1 
SB 2.4 

B.SB L8 

E.SE LS 

B.  byS LS 

£.  byS 0.5 


29th. 


B.byS a  2 

SE a7 

SB L2 

SB.  by  8.. .2. 2 
8E.  byS.  ..2.2 


30th. 


W.SW a  2 

W.  byS 0.4 

Weit a4 

W.  by  8. ...1.8 
IV.NW-  «>».L  1 

NW L7 

NW.  byN. .2.3 
NW.  byW.L7 

NW 2.0 

NW.  by  W.L5 

W.SW L5 

W.byS 


JULT  UL 


SE.  byS.  ..2.1  8W.  byW 

SE 2.3  N.NE 

SE 2.0' SB.  by  8.  ..aS 

SE L2<NE.byN...2.5l 


N.byE  ....14 

N.  byB 4.1 

North 3.4 

North M 

N.NW a? 

North  rrrrriiTJ 

N.byE 4.? 

N.byE. ...ad 
N.  by  E  ...  6l0 

N.byE C.l 

N.  byE....&S 

N.NE ..  ....5.9 

N.  byB....&3 

N.NE a  9 

N.KB 4.5 
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Hourly  direction  and  relative  velocity  of  the  toind,  Sfc, — Oontinued. 


I 


o 

a 


p.  M. 

5 
6 

7 

8 

9 
10 
11 
12 


JVVJt,  1861. 


9601. 


Wind,  from 

whence,  and  rel- 

atiTO  Telocity. 


W.byN....aL5 
NW.  by  W.1.9 

Wert 1.1 

W.NW 0.1 

W.8W 6.2 

W.SW 0.4 


87th. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


S.8W 1.3 

8W.byS...1.2 
SW.  by  8... 1.3 

8w as 

SW.byS...0.5 

8W 0.3 

8W.byW..0.7 
8W.byW..a6 


98th. 


Wind,  ftt>m 
whence,  and  rel- 
ative velocity. 


8E.  by  E 

NE 

East 


0.5 
1.0 
01 


29th. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


Wind,  from 

whence,  and  rel< 

atlve  telocit^. 


8B 
SE. 


W.SW.  . 


.0.9 

.a9 


.a  8 


30th. 


E.fiJS ..  •.••.1.4 

East 0.9 

North 0.5 

North 2.0 

N.byB 3.2 

North 4.2 

North 3.1 

N.  byE....2.4 


JULT,  1861. 


1st 


Wind,  from 

whence,  and  rel- 

attve  velocity. 


N.  byE 3.8 

N.  byE....3.2 

N.  byE 1.5 

North 0  8 


1 
9 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 
P.  M. 
1 
3 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 


2d. 


8W.  by  W..1.0 


,^. 


3d. 


4th. 


8.  byE.. 
8E.byS 


.ai 
.a  4 


8W.  byS...ai 

8W 06 

W.SW 1.8:8W.by8...1.0 

W.NW. ...1.6  SW 1.4 


W.  byN.. 
NW  

SE.  by  B. 


byE. 


.1.8 
.1.7 
.L3 


SE. 
SB 
SE.  by  E 

SE 

SE 

SE 

SB 

SE ....... 

South  .... 

S.  by  W....a2 


..1.7 
.1.7 
..2.0 
..1.8 
..1.5 

..a9 

..01 
..0.2 
..0.5 


.2.6 


S'W 

SW.  by  8.-2.2  SW.  byS. 


j'w^ 


8.  by  W.. 

S.  SW.... 
S.  SW.... 
S.  by  W.. 
S.  SW..., 

8.  SW.... 


S.  SW- 2.7  8.8 


SW.  byS  ..2.6 
SW.  by8.,.2.3 

SE 

SB 

SE 

SB 

SB 


i^.. 


.a  4 
.a4 

.0.9 

.1.1 

.2.7 

.ai 
.a  4 

.3.0 


.2.3 
.1.7 
.1.71 
.0  8; 

.as 


8.SW a7 

S.  SW 3.5 

8.  by  W ao 

SE.  by  8  ...2.0 

S.SW 2.7 

8.  by  W. ...  1. 8 

South 1.9 

South 0.7 

South  ......0.8 

South a  3 

South as 

South a  9 


5th. 


East. 


.as 


E.byS ai 

North 2.0 

B.  byN. ...1.0 

E.  SB 1.4 

South 9.2 

S.  by  W..-.1.7 

SW 2.0 

SW 2.0 

SW 1.4 

SW 1.2 


SW.. 
SW.. 
SW.. 
SW.. 
SW.. 
SB... 
S.  SE 


.a  9 

.1.4 
.2.2 
.L4 
.1.5 
.LOi 

.as 


SW.by8...a2 


6th. 


SW 

SW 

SW 

SW.  by  8. 

SW 

SWJ 

SW.  by  S. 
SW 


..a  6 

..0  6 
..0  8 

..a  7 
..1.1 
..1.1 

..2.3 
..2.5 


SW.byW..2.1 
SE.  by£  ..a9 

SE 1.0 

SB 1.0 

South 1.1 

S.SW 2.4 

SW.  by  8... 1.7 
S.  by  W...  1.4 

South a  9 

SE.  by  8.... 0.5 

SE.byS ai 

S.SW 1.8 

South L2 

S.  by  W 1.6 


7th. 


8.  SW 2.5 

SW.  byS...9.5 
SW.  byS...2.0 

SW L7 

SW.  byS...1.9 
SW. by  8... 1.9 
8W.by8...2.7 

S.SW 2.8 

S.SW 2.9 

8.  SW a6 

S.SW ao 

S.  SW 2.5 

SW 2.5 

SW a9 

SW.by8...a7 

SW a9 

SW.by8...a9 

SW ao 

SW 2.9 

SW.  byS...0.8 
SW.  by  8.. .1.2 
SW.  by  8.. .1.7 

SW 9.0 

SW 1.5 


1 
9 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 
P.  M. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 


8th. 


SW 1.6 

SW LI 

8W 1.0 

SWby  8...a9 

SW 2.1 

West 1.5 

W.SW 1.0 

SW.  by  W..2.1 
W.SW  ....1.5 
SW.  by  W..2.3 
SW.  by  W.ao 

W.SW as 


.2.7 

.1.8 


W.  by  S 

8W 

SW 

S.SW... 
W.  by  8. 
W^.  8 W.. 
West.... 

SW ao 

B  Tt       ....a...  U.  O 

West 1.7 

West 2.2 

W.  by  8. ...1.7 


9th. 


W.SW 1.8 

W.SW 2.3 

W.SW 1.7 

W.SW 1.4 

W.by  8 2.0 

W.  by  8 1.6 

West 2.7 

W.  byN. ..2. 9 

NW 2.4 

W.  NW 2.0^ 

W.  byS....1.4 
SW :.1.6 


10th. 


SW 

W.SW... 
W.^N.. 
N.NE  . . . . 
East 

OlS.  ...  .  .  • 

S w.by  8. 


N.  byE.. 
N.byB.. 
N.  byE.. 


..1.5 
..2.4 
.-2.5 
..4.5 

..a  6 

..0.6 

..a  4 
..ao 

..0.0 
..0.7 
..1.9 

..ao 


N.byB  ....a  4 
N.  by  E  ....2.6 
N.  byE  ....as 

N.byB 2.8 

North 2.0 

N.byW....1.9 

N.  NW 2.8 

North 2.4 

N.byB. ...2. 8 
N.byB  ....a 9 
N.byB  ..-.4.0 
N.byB ao 

N.byB 4.4 

N.  byE  ....4.4 
N.  byE  ....4.1 

N.byB 4.2 

N.byB a  7 

N.  by  B... .2.3 

North 1.8 

N.  NW a7 

NW.  byN-.a6 
NW a2 

NW ai 


11th. 


NW. 


.ai 


NW. 

NW. 


E.  SB... 
SB.  byE. 

SB 

SE 


.ai 
.ai 

»  •  •  • 

.a4 
.a  7 
.1.1 

.2.0 


SE.  by  E . . 

SE 

SB.  by  E.  . 

SB 

SE.  byE. . 
SE.  by  B. . 
N.  byW... 
Bast 


.2.8 
.1.8 
.9.2 
.LS 
.1.5 
.1.5 
.2.4 
.2.0 


12th. 


N.byW.  ..as 

N.  byW 2.4 

North 2.1 

N.  by  W....2L3 
N.byW... .2. 7 

North 4.0 

North 4.7 


E.byS 1.1 

SW 04 

NW 1.0 

N.by  W.--.1.1 


N.  byE 
N.byB 
N.byB 
N.byB 
N.byB 

N.byB.. 
N.byB  .. 
N.byB  .. 
N.byB.. 
N.byB., 
N.byB.. 

North 

North . . . . 
North . . . . 
North 


»  •  •  •  m»    m 

...4.1 

..5.4 
..5.5 
..5.5 
..4.6 
..3. 6 
..2.8 
..2.0 
..0.5 
..1.0 

..as 


13th. 


N.byB  ....1.6 
N.byB  ....1.8 
N.  NE L5 

NE ...... ..as 

NE a7 

NE a6 

E.  byS a  7 

East 0.3 

E.byS a7 

B.  byS as 

B.  byS a7 

B.  SB 01 

SB as 
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Hourly  directum  and  rdative  velocity  qfiht  windf  ^e^ — Gontisiied. 


I 

I 


JULT,  1861. 


A.M. 

1 

8 

3 

4 

5 

6 

7 

8 

9 

10 

31 

12 

P.M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 


14tb. 


Wind,  from 
whence,  and  rel- 
ative Telocity. 


15th. 


Wind,  from 

whence,  and  rel- 

aUve  Telocity. 


8.  SE 0.2 

S.  by  W...-1.5 
S.  by  W....1.5 

8.  SW 2.6 

8W.  by  8. .2.9 
S.8W 2.0 

SB 1.0 

South 0.9 

8W.  byS..L5 


8.8^ 

8.  SE 1.4 

SB 1.0 

8.  by  W.... 2.3 

S.8W 2.3 

8.  by  W L9 

8.  SW 1.2 

8.  8W 1.4 

8W 1.4 


S.RW 1.0 

8W 0.8 

8.8W 0.2 

SW 0.1 

SW 0.3 

8W.byW..l.l 
W.  by  8. ...1.4 

W.NW 2.1 

W.NW 1.7 

Nw as 

SE.byS as 

SE 1.4 

S.8B 1.1 

S.SB 2.0 

SE.  byE...2.4 
.1.6:SE 2.6 


SE.  byS 1.4 

SE as 

East a4 

SE.  by  B...a2 


16th. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


W.  byN 1.0 

NW.  by  W  .a  8 
NW.  by  W.1.0 

NW as 

NW a7 

NW 1.5 

N^^  ••••••■.1. 0 


North  .... 
NE.byE. 

NB 

NB 

East 


SE.  by  E. 
E.  SB-... 
SB.  by  E . 
SB.  by  E . 
SE.  by  E  . 
SB.  by  B . 
SB 


.1.0 
.2.2 
.2.7 
.1.5 
.LI 

.1.0 
.1.3 
.1.3 
.LI 
.L3 

.a  6 
.ai 


West 


.as 


17th. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


Wert a2 

West as 

w.  SW a2 

w.  SW ai 

W.  by  8 0.7 

West L2 

W.  byS as 

W.  by  8 as 

West 2.0 

W.  by  8.. ..2. 2 

SW L9 

SW 2.1 

SW L8 

SW 2l3 

SW 2.3 

SW L5 

SW ai 

SB a4 

SB a 

SW LO 

W.  SW 2.5 

W.  by  S 2.1 

W.  SW L2| 

aw a4 


IStfa. 


wind,  from 

whence,  and  nl- 

ative  velocity. 


8W 

SW 

SW. 

SW. 

SW 

8W. 

SW. 

SW. 

SW. 

SW. 

8W 


vbeaee,  and  nl- 
ative  TelociC7. 


ai 

a6 

byW.LO 
by  W  .L  0 

Ll 

byW..L5 

L4 

LO 
LSI 


byW. 
byW. 
byW..L9 
2.0 


SW.byB. 

SW 

SW.  by  8. 

SW 

SW 

SW 


.8.4 

.2.1 
.2.4 
.2.0 
.2.2 

.a  8 


SW as 

N.NB 4.4 

N.NB 1.4 

W.  by  S a  2 

SW a4 


W.  by  S — 15 
W.  by  8 '-4 

w.  irwr-...<ii 

JfW.byW   .13 

N.  NB c  S 

N.NE 1? 

N.NB C; 

N.N8 li 

N.NE 12 

N.KE t^ 

N.NE L-: 

NE.b7X..A4 

NB C  3 

NB i: 

E.  by  8 '^-i 

E.  byS..-.  -3 

o«S  •••••«.•--  • 

SE CJ 

SE u- 

NE-byB...*  • 

N.NB l: 

N.NE L3 

North  ....... 

NW.  bjN..i: 


A.M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 

P.M. 

1 

a 

3 

4 
5 
6 
7 
8 
9 

10 

11 

12 


aoth. 


N.  NW ae 


N.  NW 0.5 

NW.  by  N.  .a  1 

NW.  byN.  .aa 
N.NW^ a? 

N.  by  W  ...LO 
Nortti 0.5 

NB aa 

E.  byS L3 

SB.  by  E... 1.2 
SE LB 

SB.  by  B... 2.0 

SB 1.7 

B.  SB L6 

B.by8 L2 

£.by8 LO 

B.  by 8 as 

Bast a4 

E.  byN as 

B.  byN  ....ai 
B.by  8 ai 


21st 


E.  byS ai 

E.byS a  4 

B.by8 LO 

B.SB LO 

ELSE  ••■••.LB 
B.SB 2.0 

B.SB 2.1 

E.SB L7 

B.  by  N  ....1.5 

E.  by  N LS 

East LO 

NB.  by  E... 1.3 
N.NE LS 

N.NB as 

N.NE as 

N.NW as 

NW.  byN..ai 


a8d. 


NW.byN..a 
N.NW a 


as 

6 

N.NW a4 

NW.  byN..a5 
NW.  byN..a7 

N.NW ao 

North 2.4 

N.NB as 

N.  NB  ......  3. 9 

N.NE 4.6 

N.NE 5.0 

N.NE 5.0 


N.NE.... 

N.  byE.. 
N.byB  .. 
N.  byE.. 
N.byB.. 
N.byB.. 
North.... 
N.  byW.- 
N.KW... 
NW  by  N. 


..5.2 

..5.0 
..4.8 
..4.2 
..3. 6 
..2.9 
..2.0 
..LS 
..LO 

..as 


83d. 


N.  byW....as 
NB a4 

B.  SB LS 

B.  SB LS 

SB 2.0 

SB L8 

SB L7 

SE.  byE.. .1.8 
SE.  byE.  ..LB 

SB L2 

SB.  by  S  ...LO 
8.  byE ai 


a4tfa. 


8W.by8...a5 

SW L6 

SW.  by8...2.4 
8W.  by  8... 1.7 
SW.by8...a8 

S.  8W a 


SW. 
SW. 
SB.. 

SB.. 


^ 


a7 

L8 

L7 

L8 

S.  SB 2.2 

SB LO 

SE.  by  S...  1.7 

SE.byS L3 

S.  8B ...... .1.0 

Sonth Ll 

S.  SW 2.8 

SW 2.2 


SW 

SW 

SW 

8.  SW... 
8  W.  by  S 

8W 

SW 

SW 

SW 

S  W.  by  W 
SW.  by  8. 
8W.  by  8. 

SW.  byS. 

SW 

SW 

SW 

SW 

SW.  by  8. 
8W.  by  8. 
SW.  by  S. 
SW.byB. 


8.  SW, 
SW... 


.X 


.  .0. 

.4 

.  1 


.1  ♦ 

.a? 
.4: 


M. 

1 

2 

3 

4 

5 

6 

7 

8 


26th. 


8  W     .  •  a  a  I 
O  1^    ..... 

SW 

oiv  . .... 
SW 

S^T    . . . . < 

SW 


27th. 


.LS 
.LS 

.L2 

.a  7 

-Ll 
.LOI 


...0.1 


aeth. 


NW 2.1 

NW a  01 

NW 3.4 

W.  by  W...2.9 
W.  NW,...ai 

IV.  NVT ...  .a  s 

NW.  by  W  .4. 4 
NW.by  W.aOl 


29th. 


••«•*■< 


SW. 


.ai 


30th. 


s.  SW a6 

SW 2.0 

SW L5 

SW Ll 

s.  SW a4 


SE 

SB 


.ai 
.a  6 


SlsL 


SW a* 

SW.  by  W.  .A  1 

W.  SW ±i 

SW 1.4 

SW 1  7 

SW £1 

SW 2.5 

SW.by  w.ai 
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Hourly  direction  and  rdative  velocity  of  the  tcindf  8fc, — ^Gontinued. 


JOLT,  1861. 


A.  M. 

9 

10 

11 

19 

P.M. 

1 

9 

3 

4 

5 

6 

7 

8 

9 
10 
11 
19 


Sfith. 


97tiL 


Wind,  from         Wind,  from 

whence,  and  rel*  whence,  and  rel 

atlTc  Telocity,     ative  velocity. 


W.  Syf  m  ••. 
S  W ........ 

8W.  by  W* 
W.8W 


as  NE as 

1.4  E.SE a9 

9.5  E.  byS a  9 

1.8,  B.byS 1.2 


8W 1.3  E.NB a9 

Sonth a7  E.  byS 1.0 

0.6  East 2.0 


.a? 
.a4 
.a3 
.a  2 
.ai 
.a  6 
.a  5 
.a  4 
.as 


NE 1.7 

NE 1.7 

8E 2.2 

SE.byS 0.8 

E.8E 1.0 

81s<....  ..•••1.0 

N.  by  W....a7 

N.  byW.,..1.5 
A.MMr. . . .  •  .2i  6 


28tb. 


Wind,  frt>m 

whence,  and  rel 

atlre  velocity. 


NW... 
NW.... 

NtV  .... 
NW.... 


.4.5 
.4.1 
.4.2 
.4.0 


NW.by  N..a7 

NW 3.1 

NW 2.9 

NW ai 

NW.  by  W  .2. 0 
NW 1.9 

NW ai 

N.NW a  4 

ao 

■  ••*••  •«••«•  •%!•  w 


29th. 


Wind,  fix>m 
whence,  and  rel- 
ative velocity. 


8W.  byS-.-a-'S 
SW.>y8...9.0 
S.  8W« .••••1. 8 
SW.  by  8... 1.7 


8W 

SE.  by8.. 

SE 

SB 

8W 

8.  by  W.. 
8.  8W.... 

SW 

8.  by  W.. 

8W 

SW 


30th. 


31it. 


Wind,  from         Wind,  ttom 
whence,  and  rel-  whence,  and  rel- 


ative velocity. 


8E 

SW.  by  W. 

SW 

SW 


.a  7 

.1.1 
.2.1 
.2.7 


ative  velocity. 


.1.0 

..2.4 

.1.6 

,  1.0 

.1.5 

.1.2 

.1.3 

,.1.5j 

..i.o! 
.a7 
.ai 


8.  SW ai 


SW.byS 

SW 

SW 

SW 

SW 

SW 

8.  SW... 
S.byW. 

8.  8W 1.8 

8W 1.8 

8W 9.4 

SW.  byW..3.1 


2.3 

3.6 

ai 

3.6 
2.3! 
2.3 
1.2 
].3i 


W.SW 15 

SW.  byW..a2 
8W.byW..a3 
W.8W 9.6 

SW 9l9 

SW.by  W..2.5 
SW.  byW..aO 
SW.  by  W..2.3 
SW.  byW..1.7 
8W.byW..a6 
SW a4 

SW ai 

SW as 

W.  8W 1.7 

SW.byW..a7 


AUOUST,  1861. 


▲.M. 

1 

9 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

P.M. 

1 

9 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


1ft. 


W.SW 1.0 

W.SW 1.5 

W.SW 2.1 

W.  by  8.. ..2.1 

Weet 1.6 

W.  by  8 1.6 

W.SW 1.9 

W.  byS 

W.SW 

SW.byW..1.3 

SW 1.5 

SW.by  8.. .1.8 

SW 1.7 

SW.: 2.4 

SW 2.6 

8W.byW..1.9 
SW.  byW..0.9 
SW a4 

SW a3 


SW a7 

SW a8 

SW.byW..a2 
SW.byW..a8 


9d. 


SW.byW. 
SW.byW. 
SW.  by  W. 
SW.  by  W. 
SW.byW. 
W.SW.... 
W.  by  8.., 
W.  byN... 

Weit 

W.  byS... 
W.  byN... 

Mr .  N  W  - .  .  • 


.as 
.as 

.1.0 
.1.0 
.1.0 
.1.2 
.1.9 

.a  4 

.9.9 
.2.5 
.2.4 

.2.01 


E.byN 1.0 

NE.  byE...1.0 

Eait as 

North 3.0 

N.byE 1.7 

North 0.6 

NE.  byN  ..as 

North a2 

NE a3 

NE ai 


NE. 


.a  6 


3d. 


NW ai 

N.byE a  9 

North 1.0 

SW.by  8... 0.2 
8.  by  W... .a 4 

N.byE 1.2 

N.byE 2.2 

N.byE 1.5 

N.byE 1.2 

N.  NE 1.4 

N.  NE 1.4 

E.byN as 

SE a4 

£.  BB  .••••.1. 1 
SE.  by  E...0.5 
SB.  by  E.. .a 5 
B.  SB  ....••O.  S 

E.  SE a2 

B.  byS as 

S.8E a3 


4th. 


8.8E ai 

SW.by  8-. .a  4 
SW.by  8... 0.2 

O.   S  *W    .  ..•  a.U.  2 


5th. 


8.  SW ai 

SW as 

SW.byW.. 1.5 

W.SW 2.5 

W.SW 2.5 

SW.by  W.. a  1 
SW.by  W.. a  4 

8W ai 

SW.byW.. a  3 
SW.by  W.. a  0, 

Wert ai' 

NW.byW..2.1' 
N.  byB....^O. 
N.  byE....ai| 
N.byE. ...2.  a 
N.byE. ...2. 5, 

N.  byE L8, 

N.byE... .1.5! 
N.byE. ...2.0! 


N.byE.. 
N.  by  E  .. 
N.byE.. 
N.  byE.. 
N.byE.. 
N.  bvE-. 
N.  NE.... 
N.  NE.... 
N.byE.. 
N.  NE.... 
N.  NB.... 
NB.byE. 

E.  8E 1.2; 

E.  SB a9, 

E.by8 1.4 

SB as 

B.  SB as 

E.NB as 


..1.0 
..1.5 
..1.0 
..1.5 
..1.5 
».1.8 
..2.4 
..2.4 
..2.9 
..2.0 
..2.0 
..1.5 


6th. 


)•• 


E.byN.. 
8.  by  W. 
8.  SB.... 
SE.byE. 
SE 


..ai 
..a9 
..ao 
...as 

..LO 


!••■••■ 


SB 

SB.  byE. 

SB 

SB 

SB 

SE 


,1.0 
.1.3 
.1.9 
.L3 
.1.0 

.a9 


NE.  byN...a8 

N.byE 1.4 

N.byE 1.6 

N.byE 1.7 


▲.M. 

1 
9 
3 

4 

5 

6 

7 

8 

9 
10 
11 
19 


7th. 


N.byE 1.0 

E.NB as 

NE.byE...ai 

NE ai 

N.byE 1.8 

NE ao 

E.  SE 1.6 

E.SE 1.0 

E.NE 1.5 

E.NB 1.2 

East 1.3 

MJ!j.  ........1.  9| 


8th. 


9th. 


N.  NB 1.0 

North a4 

N.  NE as 

N.  NE ai 

N.  NE as 


10th. 


N.  NB 

NB.  by  N. 

NE.  by  N. 

NE 

East 

N.  NE..... 


as: 
.a4i 
.ar 
.ai 
.ai| 
.a9t 


North 1.2 

N.by  W 0.7; 

N.NW a  9 

N.by  W.... a 4; 
N.  byW....1.0, 

North 1.2; 

N.byE 1.5 

N.byE 2.2 

N.byE 2.6 

N.  NB 2.4' 

NB 1.8 

N£  .........1. 3, 


WJNW. 
W.NW. 


11th. 


.a  2 
.ai" 


19th. 


W.byS 
W.SW. 
NW.... 
N.NE.. 
N.NE.. 
N.byE. 
N.Nfi.. 


.a  3' 
.ai 
.as 
.2.7 
.a  2 
.4.0, 
.4.4. 


N.NE a  8 

N.NE a  51 

N.NE a? 

N.NE a7i 

N.NE ao 

N.NE 2.8 

N.NE 9.5 

NE.  byN.. -2.0 
NE.byN...2.2! 
NB 2.7; 

NB ao 

N.NE a7i 


NE 4.0 

NE.byE...a6 

NR ao 

NE.  byE... 4.0 
NE.  byE.. .4.0 

NE 4.0 

NB 4.0 

NE a4 

NB a3 

NE as 

N.NE 4.5 

N.NE.«p.«^&l 
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Hourly  direction  and  relative  velocity  of  the  toind,  Sfc. — GonUnned. 


▲UOUST,  1861. 


I 


I 


7tiL 


Wind,  from 
whence,  and  rel- 
ative velocity. 


P.M. 
1 
8 
3 

4 

5 

6 

7 

8 

9 
10 
11 
18 


8tfa. 


Wind,  from 

whence,  and  rel' 

ative  velocity. 


NB 1.6 

N.ME 2.5 

N.byE 4.0 

N.byB a7 

N.byB as 

N.byE 3.0; 

N.byE ao 

N.byE 2.5 

North 2.0! 

NB.  byN...0.8l 

N.byB 2.2 

N.byB 1.5 


N.byE 8.4 

N.byB 2.8 

N.byB 2.7 

N.byB ao 

N.byB 2.2 

N.byB 2.2 

N.byB 2.3 

North 1.6 

N.byE 1.7 

N.byB 1.3 

North 1.3 

N.byW....l.l 


9th. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


E.  SB 

B.  SB 

B.8B 

E.by 

E.SB 

E.  SB 

B.SB 


S. 


.1.2 
.L3 

.a  7 
.a  7 
.a  7 
.ai 
.ai 


IDOL 


Wlnd,fitnn 
whence,  and  rel- 
ative velocity. 


N.  NB  .>>>«. a 7 
N.  NB  .••■•.4. 3 
N.  NB  ..■•••4. 5 

N.byB 4.5 

N.byB 4.4 

N.byE 4.3 

N.byB ae 

N.byB a3 

N.NB 4.3 

N.byE 4.7 

N.NB ao 

N.NB as 


nth. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


ISfh. 


WlDd,fron 

wbeBee,Muird- 

attvevekxitf. 


N.lirB 4.8 

N.  NB  •  •  •  >  >  .Sl  4 


N.  N£ .  •  • 
N.  by  B  . 
N.  by  E  .  .  . 
N.  by  E  ... 
N.byE... 
N.byE... 

NB 

NB 

NB 

NB.byE.. 


.5.3 
.5. 

.ao 
.a  3 
.a  2 

.4.8 

.2l 

.2.0 

.a  7 
as 


N.NB 5.4 

N.NB ul 

N.byE 1: 

N.bjB t| 

N.  aE  .....•&< 

N.byE ii 

N.  byE-...-^ 

N.byE i: 

N.byE i" 

N.  NE IJ 

N.NB :5 

NB.byN...Xl 


A.1L 

1 
8 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

P.  M. 

1 

8 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 


A.  M. 

1 

a 
3 

4 
5 

6 

7 

8 

9 

10 

11 

19 

P.M. 

1 

8 

3 

4 

9 

6 

7 

8 


13th. 


N.NB a9 

N.NB ae 

N.  NE as 

N.  by  W....2.0 

N.  byW 2.2 

N.  NW 1.2 

North 2.0 

N.  NB 4.0 

N.  NB 4.0 

N.NB. as 

NB.  byN.-.aS 
NB.byN...a0 

NE ao 

NE.  byN...a7 
NB.  byN...4.2 

N.NB 4.1 

N.byB 4.0 

N.byB as 

N.byE ao 

N.byE 2.1 

N.NB as 

N.NB a2 

N.  NB......0. 1 

N.NB ai 


14th. 


N.  NB.... 
N.  NB.... 
N.  NB.... 


.ai 
.ai 
.ai 


N.NB ai 


SB.  by  B 
E.  SB .... 
B.  SB..., 
E.SB.... 


.as 

.1.0 
.1.5 
.3.0 


8B.byB...3.3 
SB.  by  B... 8. 7 
o£  ••..••...8.  9 


SB , 

SB , 

SB , 

SB , 

SB , 

8.  SB ai 


.3.5 
.2.1 
.1.7 
.1.0 

.as 


15th. 


SW.byS-. 
SW.by  S... 
SW.byS... 

8.  SW. 

S.  SW 

SW 


a  4 
1.1 
1.7 
2.0 
2.3 
3.3 

8.  SW 2.5 


SW.byS.. 
SW 

SW.byS.. 


.2.6 

.2.1 

.DyB...2.S 

S.  SW. 2.2 

8.  SW 1.8 

s.  svr......i.  6 

8.  SW a2 

S.  by  W....0.4 

s.  SW ae 

SW.by  8... a  4 

8W 1.6 

SW 1.01 


19th. 


N.  by  W.-..ai 

N.  NB as 

NW as 

NW a2 

,ai 
as 


NW.  by  N. 
N.  NW.... 


N.NW as 

North  ......1.3 

NW.  byN..1.8 

North 1.7 

NB 8.2 

NB.  byB...2.3 

NB 2.0 

NE.by»B...2.9 

NB 2.6 

NB 2.S 

NB.  byN...l.8 

N.  Nif. a  9 

North ai 


80th. 


NW.byN..ai 

N.NW a  7 

N.  by  W 0.4 

North as 

N.byB 1.5 

N,byB 1.1 

N.NB 1.7 

N.NB 1.8 

N.NB 2.0 

N.NB 3.5 

NB 1.5 

NB 1.0 

E.  by  8 0.6 

B.NB a9 

E.  by  8....  as 
B.byN....1.2 
B.  by  N  ....0.8 

Ba»t 0.4 

Bait 0.1 

Baft ai 


81it 


Sonth a4 

South 0.3 

South as 

Sonth a  3 

S.  by  W....as 

NW as 

N.  byW a4 

N.  byW ai 

SB.byB 0.5 

SB as 

SB LO 

B.by8 a6 

East 0.4 

N.byB 0.^ 

NB.  byN...1.3 

N.NB 1.0 

N.NB 2.0 

NB.  byN...a8 
NB.byN...a4 


16th. 


SW.  byW-.aS 

w.  SW as 

SW.byW-.aS 


W.  byN 8.0 

NW.byW..2.0 

Wert L7 

SW.byW..2.5 

W.  NW 2.5 

NW.byW..2.9 


NW 

NW 

NB 

NB.  byE 
NB.byB 


East. 
East. 


.L6 
.1.6 
.LS 
.1.3 
.LI 

»  ■  ■  • 

.ai 

■  •  « ■ 

..01 


17tli. 


East 

B.  SB  .... 
SB 

..as 
-.as 
..1.0 

SB 

.-1.5 

SB 

..L7 

SB 

..2.8 

SB 

..2:7 

SB 

-.2.8 

SB 

..ao 

SE 

..2.0 

SB.  by  8.. 

..LS 

8.  byE... 

..ai 

SB.  by  8 a4 


leiL 


SE, 

SB 

SB 


".ii 

1 


I.' 


SB... 
SB.... 

SE.byS...l^' 
SB... 15 

SE -! 

SE L. 

SB '^• 

8.  byE • 

8.byW...    • 
8.  SW ^^ 


sad. 


NW a4 

Nvt  ........U.  6 

NW.byN..a7 
NW.byN..a5 
NW.byN..a9 
NW.  byN. .1.3 
N.  byW....2.5 

N.  byW-...2.2 

N.NB a  4 

N.  NE 4.0 

NB 4.0 

NB as 


NB 

NB 

NE 

NE 

NB 

B.  NB.... 
NE.  byE. 


.ai 

.2.9] 
.2.3 
.9.1 
.1.4 

.a7 
.as 


23d. 


North ai 

NW.  by  W.a3 

..ai 
..a4 
.  as 
..a  4 
.a9 
.a6 


w.  NW 

W.byN.. 
W.byN.. 
W.  NW  .. 

NW 

NW 


E.8B 1.5 

E.8B 1.9 

SE 2.1 

SE 2.01 

SE 2.4 

SE.byS....2.1 
SB.  by  8.... 1.6 

&byE a9| 

Sonth asl 


Utta. 


W.SW Jl 

SW.byWj: 

W.SW -' 

SW.byS.-i-- 

SB \\ 

SB.byB....l-» 


SB 

SB 

8E 

SB.  byS 
S.SE-. 
S.SE 


.a 

.L8 


a  byE ^^ 
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Hourly  direction  and  relative  velocity  of  tJie  windy  ^. — Continued. 


I 

i 


AUGUST,  1861. 


9 
10 
11 
19 


Idth. 


Wind,  from 
whence,  and  rel- 
ative Telocity. 


North 0.2 

North 0.1 

North ai 

N.by  W....0.7 


Wind,  from 

whence,  and  rel- 

ative  Telocity. 


SB.byB....ai 
SB 0.5 


81it. 


Wind,  from 

whence,  and  rel* 

adTe  Telocity. 


N.NE 1.8 

N.byW....l.0 

N.NW 0.8 

NW 0.7 


SS9d. 


Wind,  from 

whence,  and  rel- 

atlTe  Telocity. 


83d. 


Wlnd,froih 

whence,  and  rel- 

atiTe  Telocity. 


94th. 


Wind,  from 

whence,  and  rel' 

atiTe  Telocity. 


S.byB ai 


A.M. 

1 

9 

3 

4 

5 

6 

7 

8 

9 

10 

11 

19 

P.  M. 

1 

9 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


95th. 


96th. 


8W.by8...ai 


sw 


.0.1 


sw 


.ai 


97th. 


0 W     •«•••••* XaO 

SW.by  W..1.1 
SW.by  W..0.8 
SW.by  W.. 0.6 

W.8W 0.8 

Wert 1.1 


8.  byB 0.1 

S.  SW 0.3 

8W.byS...0.5;8.  SW. 1.?;  W.NW 1.9 


SW 0.3  W.  by N.... 1.9 

SW.by8...0.8|  Wert 1.6 


i^. 


SW.byS...1.0  SW 
SW 


.1.8 
.9.0 


NW.byW..9.1 


NW 


.1.3 


SW 9.0  SW.  byW..l.l 


SW 0.1 

SB 0.5 

SB 1.1 

SB.  by  S.... 1.8 

South 1.0 

SW 0.5 

8W.bT8.-!6.2 
S.  by  w 0.1 

8,'8W*'.'.*.'iai 
sw.bys.-.ag; 


sw 

sw , 

sw.  byS. 

SW 

SW.  byS. 
SW 

SW.byS. 

S.SW..... 

SW.byS. 

SS  ▼▼   ••••••< 

sw 


.9.4 
.1.9' 
.9.2 
.9.1 
.1.4 
.0.9 
.0.9 
.0.4 
.0.6 
.1.0 
.1.4 
.L9 


W.  bTN....1.9 

B.  SB 1.8 

B.  SB 1.7 

SB 1.9 

SB 1.9 

SB 0.9 

SB 0,2 

SB.byS....ai 


98th. 


Wert 0.2 

W.  byN....0.2 

W.NW 1.0 

W.NW LI 

W.by  8 1.2 

W.  SW 1.7 

Weat 1.3 

Wert 1.6 

W.by  8. ...1.1 

W.  SW l.l 

W.  SW L7 

SW.  byW..1.0 

W.SW 0.9 

Wert ai 

West ai 

W.by  8 0.5 

West 0.5 

W.by  8 0.5 

W.NW....LO 


99th. 


W.byN.. 
W.  NW.. 
W.byN.- 
W.  byN.. 


..0.9 
.-0.7 
..0.5 
..0.6 


NW.byW..0.3 
W.NW. ...0.1 
NW.byW..0.5 

NW 0.1 

NB 1.4 

NB.  byB... 1.7 
B.  SB 1.7 

E.  SB 1.6 

B.  SB 1.5 

B.  SB 1.8 

SB.  by  E... 1.1 

SB 1.0 

SB 0.5 

SB.  by  8  ...ai 


30th. 


W.by  8 0.1 

Weit ai 

West 1.5 

W.  NW 0.5 

NW 1.0 

NW 0.5 

N.NW as 

N.  NB 9.4 

N.  NB 3.0 

NB 9.8 

NB 9.7 

NB 9:6 

NB.  byB... 1.5 

E.  NB 1.3 

B.  NB 1.9 

B.  byN. ...a  9 

Bart 0.9 

Bast 0.3 

East 0.9 

Bart 0.3 

East 0.9 

Eart 0.1 


▲.  M. 

1 
9 
3 

4 

5 

6 

7 

8 

9 
10 
11 
19 

r.  M. 

1 

9 
3 

4 

5 

6 

7 

8 

9 

10 

11 

19 


AUGUST,  1861. 


31st 


East. 


.0.1 


SB. 

SB. 

SB, 

SB 

SB 

SB. 

SB 

SE 

SB 

SB 

SB 
SE 
SB 


SIPTUfBIR,  1861. 


iBt. 


.0.8 
.0.5 
.1.9 
.9.1 
.9.0 
.9.3 
.2.2 
.2.7 

.ao 

.2.8 

.2.5 
.2.6 
.2.8 


SB 1.4 

8E.  by  8. ..1.0 

S.byB 0.7 

S.byB 1.3 


South 0.7 

S.  by  W 0.4 

S.SW 0.4 

8.  by  W a  6 

S.SW a9 

SW.by  8... 1.1 
SW.  by  8... 1.9 
SW.by  8... 9.0 

S.  by  W 1.4 

NW. 0. 

N.  by  W 1.51 

SB 1.1 

SB 4.4 

SW ao 

8.  byW....9.9 

8.  SW a2 

SW.byW..0.5 

W.SW 9.1 

W.by8....ai 


9d. 


SW 0.1 

SB.byS 0.3 

•  •••••  ••*••••«■ 

SB.  by  8 1.0 

NW.byW..9.0 
SW.byW..9.1 

SW 1.2 

W.SW 9.2 

NB.  byB. ..2.0 
SE.  by  8.... 1.5 

SE 0.5 

SW a5 

NW.  by  W  .9. 2 

NW- 1.7 

E.NB 1.1 

SE.by8 1.0 

SE a5 

SE 0.4 

SE 0.1 


3d. 


W.by  8 a 5 

W.by  8. ...0.9 


West 1.7 

Wert 9.9 

NW.by  W.2.8 
NW.  by  W  .9. 5 
NW 2.9 

NW as 

NW.by  W.. a  6 


NW.by  W.. 2. 9  SE.byB 
E.8B 

SE 

SE.  by  B 

SE 

SE 

SE 

SE.by8. 


NW 

NW. 

NW. 

SB.. 
S.8E 


.9:2 
.2.0 
.1.5 
.1.4 

.ai 


8.SE 


.ai 


4th. 


o.vSJSj  .«■•■.. U.  Jt 

NB 9.0 

E.NB 9.4 

E.NB 2.3 

E.NE 1.1 

Eart 0.7 

East 0.9 

E.  byS 1.3 

SB.by  B...1.5 
SE.byB  ...1.5 
SE.  byB. ..1.7 
SB.  byB. ..1.3 


.1.5 
.1.5 
.9.0 
.1.7 
.1.7 
.LO 
.0.6 

.a  5 


5th. 


SW.by  8... a 5 
SW.by  8... 1.0 

SW 1.0 

S.SW 9.0 

SW 9.5 

SW.by  8... 9.0 
SW.by  8... 9.0 
SW 9.9 

SW a9 

SW as 

sw 9.5 

SW 9.3 

SW 9.9 

SW 1.0 

sw a3 

NW as 

W.NW a9 

W.byN.. ..1.0 
W.  by8....a8 
W.  byS....a7 
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t 

s 


SEPTEMBER,  1861. 


6th. 


1 
9 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

P.M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 


Wind,  Arom 

whence,  and  rel- 

atiye  Telocity. 


7th. 


Wind,  from 

whence,  and  rel 

attve  velocity. 


w.BW as 

W.  by  8 0. 5 

W.byS....0.2 
W.  by  8. ...0.5 
W.byS...  1.0 

W.byS 1.0 

W.byS 2.0 

West 3.0 

West 3.0 

W.  byN.-.aa 
NW.  byN..3.0 
NW.  byN..a0 

NW 2.8 

NW 2  4 

W.byS. ...2.1 

Weit 2.5 

W.SW 2.0 

W.byS 1.0 

Went as 

NW as 

NW a5 

N.by  W 1.5 

N.by  B 3.5 

N.  by  B 3.5 


8th. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


N.  by  B  ....3.6 

N.  byB a5 

N.  byB 3.2 

N.by  W... .2.3 
N.byW....l. 
N.by  W.... 2.2 
N.byW....2.9 

North 2.9 

N.  by  E 4.0 

N.  byB. ...3. 8 

N.NB 3.7 

N.NE 3.4 

N.NB 3.7 

N.NB 4.0 

N.NE 3.8 

N.  by  B 3.0 

N.NE 3.0 

N.NB ao 

N.  byB — 2.5 

N.  byB 1.6 

NW.  byN..l.l 

NW.byN..1.0| 
NB.  byN...1.0 


9th. 


Wind,  fix>m 
whence,  and  rel- 
ative velocity. 


B.NE 1.5 

B.byN....2.0 
B.byN....1.7 


NB.byN...l.l 
NB.byN...1.5 

NB 2.0 

NB 

NB 


NB.  byB...ai 


B.  NB... 

E.SE 

E.  byS.. 

1.5  E.byS.. 

2.0' SB.  byB 


NB 2.5  SB 


NB 2.5! 

NE 2.3' 

NB 2.4 

NE 2.3 

NB 2.5 

NB 1.3 

E.NB 1.5 

E.NB a  6 

E.NB ai 


B.NB ai 


.a  I 
.1.1 

.1.6 
.1.9 
.1.9 
.2Ll 


lOCh. 


Wind,  from 

whence,  and  rel 

ative  velocity. 


SB.  byB.. 
SB.  byB.. 
SB.  byB.. 
SB.  by  E., 

SB 

SB 

SB , 

E.SE 

SB 

SB 

SB 

SB.  by  E.. 


-1.6 
.L6 
.L5 
.1.5 
.1.0 
.1.0 
.1.5 

.as 
.as 
.1.1 

.1.9 
.2.2 


SB 2.1 

SE.  byB... 2.0 
SB.  byB. ..1.5 
SE.  byE...].2 

E.SE 1.1 

E.SE 1.2 

SE.  byB. ..2.0 

E.byS 1.5 

E.SE 1.4 

E.SE. ...... 1. 1 

SE.byB...L5 
SE.  byE...1.8 


11th. 


Wind,  from 
whence,  an!  rel- 
ative ▼docit J. 


SE.  by  E...2.5 

E.8E 2.0 

E.SB 2.0 

b.olSl.  •••••.1.  d 

E.  byS 1.0 

Eaat a6 

North 0.9 

North L8 

N.  byW....2.0 
N.byW.-.l.4 

NW a7 

NW.byN..a9 


NW a7 

NW 0.5 

NW.  byN..a: 
NW.by  N..ai 
NW.by  N..0.: 
W.  byS-- tl4 

W«t <L1 

Weet 0  I 

Wert ai 

West .al 

North a: 

North al 

North 0.3 

N.  by'W.-.c: 

*N.bTWlII!6's 
N.  KW U3 

N'by  wlll!f'i 

N.  NW <l 

N.  NW al 


A.M. 
1 

a 

3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

P.M. 

1 

a 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 


19th. 


w.  byN — ae 

Weit 0.8 

W.  byN-...ai 
W.  byN.. ..a 2 
West a2 

W.SW as 

W.byS.. ..a  3 
SW.byW-.l.  I 
SW.by  W..1.3 

SW 1.5 

SW.byW..1.5 

SW.by  8... 1.7 

SW 1.5; 

SW.  byW--1.3 

SW i.o! 

SW.  byS  ..1.5' 

s.bw as 


13th. 


SW.  byS.. 

SW 

SW.by  8.. 
SW 

SW.byW. 
SW.  by  W. 
SW.byW. 
SW.byW. 

SW 

SW.by  8.. 
SW.by  8.. 


.as 

.1.0 
.a  4 

.a  6 
.as 
.as 

.1.5 
.1.7 
.1.9 
.2.0 
.2.4 
.2.5 


S.  by  W 0.4 

8.  SW as 


SW 

SW 


.ai 
.as 


14th. 


15th. 


SW.by  8. -.2. 9 

S.SW 2.0 

S.  SE. .•••••2. 0 
8E.byS....l.S 
SB.  by  8.... 1.3 

SB a2 

SE.  byS 0.4 

E.SE 2.1 

E.byS 1.0 

B.by8 1.1 

E.byS 1.1 

SB a3 


South aa 

SW a4 

SW.byW-. a  5 
SW.byW.. 1.2 
W.byS. -.1.1 
W.byS. ...1.9 

W.byS 1.6 

W.byS 1.5 

W.SW 1.2 

W.SW 1.7 

W.SW 2.0 

SW.byW- -a  8 
E.SB. ......0. 8 

SB.  byB 0.5 

B.NE as 

N.NB a  7 

N.NB ai 

NB a2 

NE.byB...ai 


B.  by  N  ....ai 


NW.byN. 

NW 

N.  byB... 
N.  byB... 
N.  byB... 
N.  by  B ... 
N.  byB... 
N.  byB... 
N.  by  B... 
N.  by  B... 
N.  byB... 
N.  by  E... 

N.  by  E ... 

N.NB 

N.NB 

N.  by  B  ... 

N.NE  ..... 

N.NE 

N.NB 

N.NB 

NB.  byN. 

NB 

NE.byE. 
E.NE 


.a  9 

.a  6 

.as 

.4.2 

as 
.a  2 

.2.3 

.as 
.a  7 

.4.5 

.4.8 
.4.2 

.4.3 

.a? 
.a  9 
.ai 
.ai 

.2.2 
.2.8 
.1.5 

.a  9 
.a  7 
.a  9 
.a  9 


16th. 


E.NE 
E.NE 


.a  4 
.ai 


N.NB  .... 
NE.  by  E. 
E.NE.... 

NE 

NE.  by  N. 
NE.  by  B. 
NE.byE. 
NE.  by  E. 
B.byN.. 


17th. 


North 


.Li 


.asi. 

.L4 

.1.6  NW.  bjN.X* 

.loIn.nw L< 

.1.0  N.  by  W.-.-L8 

.1.0  N.byE a.4 

1.5  N.1& i3 

1.5  NB 1.7 

..LO  NE 1.5 


NB 

N.NB.. 
N.NB  .. 
E.NB.. 
B.NE.. 
B.NB.. 
E.NB.. 
B.NB.. 
N.byE. 
N.byE. 
N.byE. 
North  .. 


.1.2 
.1.0 

.a  9 

.1.5 
.LO 
.LO 
.2.0 
.2.0 
.2.5 
.2.5 
.2.8 
.2.5 


NE.byE..-L2 

E.  by  8 as 

E.8E at 

E.by  8 as 

SE.byE as 

SE 0.6 

S.8B as 

8.SE a  I 


South as 

SW.by  8.. -a  I 


18th. 


A.M. 
1 
9 
3 
4 
5 
6 
7 
8 


Sonth 0.4 

South 0.1 

S.SW 1.0 

8.  byW 1.0 

S.SW LO 

S.SW L4 

S.SW L6 

SW.  byS...9.3 


19th. 


SW.  byB. -.4.0 
SW.by  8. ..2. 6 
SW 2.9 

SW a4 

SW.byW.. 9. 6 
SW.byW.  .2. 8 
SW.byW.. 2. 6 
SW.byW.. a  2 


90th. 


E.SB a  71 

E.  byS L 

E.by8 LI 

B.  by  N  — 1. " 
N.l^ a  01 

N.NB a 

N.byE a  21 


21it. 


92d. 


N.  byW....9.fl 

N.by  W.... 2.8 

N.byW.-..9,9 

N.byW....L.T  SB a9 

NW.  byN..L6  SW.byW.-ttS 
N.NW 9.4  8W 1.91 


W.byN...,ai 

W.  byN.. -.as 

w.HW a* 

w.HW ai 

W.NW 1.4 

W.NW L3 

W.HW L3 

'•bjW.1.0 
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Hourly  direction  and  relative  velocity  of  the  wind,  Sfc. — Oontiniied. 


I 

o 


a 


8BPTXMBSR,  1861. 


18tlL 


Wind,  trmn 

whence,  and  rel< 

ative  velocity. 


A.M. 
9 

10 

11 

12 

P.  M. 

1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


8W.  byS. 
SW.byS. 
8W 
SW.  by  si 


.as 

.3.6 
.3.2 


19th. 


SOth. 


Wind,  from     |     Wind,  from 
whence,  and  rel-  whence,  and  rel- 
ative velocity,      atlve  velocity. 


2Ut 


22d. 


W.8W 2.8  N.NB.... 

W.8W 1.7  NE.  byE. 

W.SW L5  NB.  byN. 

W.byS....1.8  NE.  byN. 


Wind,  from         Wind,  ft^m 
whence,  and  rel-  whence,  and  rel- 
ative velocity,     atlve  velocity. 


23d. 


.3,4  N.NW 2.0  W.SW 2.7 

a7,  N.NW 1.2  SW.  byW..2.8 

.1.7  N.NW 1.0  SW.bvW..5.0 

.  1. 9,  N.N W .•••••1. 0  W.Bty  .....4.3  E.SE.  «■■ 


Wind,  from 

whence,  and  rel- 

ative  velocity. 


W.byN.. 
W.NW-  •• 
E.SE. 


8.SW as 

8.SW 4.0 

o.Sw  •••...4.2 
8«8\V  .•••..4.3 

8.SW a6 

South 2.7 

South 2.3 

South 2.5 

South 2.6 

S.SW a  6' 

S.SW 4.0! 

SW.byS... a  7 


RNB 

NE.  by  E. 
E.NE. ...  • 
N.NE.... 
N.NB.... 
E.  byN.. 
E.  byN.. 
NE.  by  N. 
N.  byE  .. 
N.  byE.. 
N.byE.. 


..1.0 
..2.0 
..2.0 
..1.0 
..1.3 
..1.7 
..1.7 
..1.2 
..0.2 
..0.6 
..0.2 


North  .... 
N.  byW.. 
N.byE.. 
N.  by  W. . 
N.  byW.. 
N.NW..., 
N.NW.... 
N.NW.... 
N.  byW.. 
N.  byW.. 
N.NW.... 
N.  byW. 


ar.N.NB 1.0  W.SW 4.2 

.4.5  E.  byN. ...1.0  W.SW a  6 


E.SE 0.5  W.SW as 

E.  by  S..:..0.5  W.SW 2.6 

E.SB 0.1;W.  by8....1.7 

W.  bv8....1.1 

W.SW 0.7 

W.by8....a9 

W.  byS 1.5 

W.byN.. ..1.5 
W.byN. ...1.4 
W.byN... .0.6 


.6.3 
.5.3 
.4.2, 

.a5  E.SB ai 

.ao 
.a6 

.4.4 

.a  6 

.a9 

.2.7 


..0.8 
..0.3 
..0.8 
..LI 


E.SE.... 

SB 

SB.  byE 

SB 

SB 


.1.4 
.1.5 
.1.0 
.0.5 

..as 


S,  byE 0.1 


A.  M. 
1 

a 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

P.M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


94th. 


S.  byW 0.2 

a  by  W 0.5 

S.  by  W 0.3 

SW.byS... 1.2 

S.SW 1.6 

S.SW 2.2 

S.byW....2.5 
S.SW a2 

S.SW a5 

S.SW as 

S.  byW....a9 

South 2.6 

South 2.0 

S.SB 1.1 

S.  byE 1.4 

South 1.7 

South 1.8 

S.SW 1.0 

SW^.  by  S  .-0.5 
SW.byS  ..1.3 


25th. 


SW.byS... 0.6 
SW.byS... 0.1 
S.SVt  ......0.7 

S.SW 0.8 

S.SW 0.5 

S.  by  W 0.5 

SW a? 

SW.byW..1.2 

SW 1.1 

S.SW 0.8 

8.  byE 1.2 

SB 1.1 

SW 2.51 

S.SW a? 

S.SW 2.0 

S.8W 1.7 

SW a2 

NW.  by  W  .2.  i 
W.byN. ...1.9 


W. 
W. 

w. 

w. 

w. 


.1.1 

.1.5 
.1.9 
.1.6 

.a  2 


26th. 


W.  by  S . 
W.SW., 
W.  by  8 . 
W.  by  S , 
W.  byS 
W.byS 
W.  by  S 
W.byS 
W.byS 
W.byS 


27th. 


.0.1 
.0.3 
.1.9 
.1.8 
.1.7 
.2.1 
.2.0 
.2.9 
.2.6 
.2.0 


W.SW 2.8 

W.SW ao 

W.SW 2.8 

W.SW 2.1 

W.SW 2.0 

W.SW 1.0 

W.SW 1.0 

SW.  by  W  .1.0 
SW.  by  W  .0.7 

W.SW 1.4 

SW.  by  W..0.9 
W.byS. ...1.0 


W.byN... .0.5 

W.byN 0.5 

W.byN.. -.0.8 
W.byN.. ..a  2 

W.byN 0.1 

W.  byN....a5 
N.by  W....2.5 

N.NW 2.9 

N.NW 2.7 

NW.byN..2.9 

NW 2.5 

NW 2.5 

NW.  byN..2.5 
NW.  byN.. 2. 6 

NW 2:6 

NW.  by  W.2.e 
NW.  by  W  .2. 0 
W.NW 1.8 


IT  .N  iV^ ...  I 

W.NW... 

W.byN.. 

^NW... 


.0.9 
.1.3 
.1.6 

W.NW 1.5 

W.NW 1.4 

NW.byW..1.5 


28lh. 


NW 0.9 

NW.byW..0.6 
NW.byW..0.4 
NW.byW..0.4 

We«t a9 

Wert 1.1 

West 0.8 

West 1.5 

W.byN.. ..2:1 

W.NWI ao 

W.  by  S 2.8 

W.SW 2.1 

W.SW 1.8 

^Y.S^V  ....  .1. 9 

W.  by  S 2. 4 

W.SW 2.0 

W.SW 1.3 


W. SW  ..... 0. 1 

W.SW 0.1 

W.SW 0.1 

8W.byW..a9 


29th. 


SW 1.0 

SW.byW..1.0 
SW.byW..0.8 

••••*••*••■•■«*• 

W.SW 0.1 

W.byS.... 0.5 

West a4 

W.NW 1.0 

NW.  byN. .1.1 
NW.  byN -.1.1 
NW.byN'.-aS 
N.by  W-. .a 3 

N.  by  W 0.1 

N.  byW 6.8 

N.NB 0.9 

N.NB 0.9 

N.NB 0.3 

N.NB 0.2 

«■•■«•  •*«««••*•• 

N.NB a2 

North 1.0 

N.byE 1.0 


▲.M. 

1 
2 
3 
4 

5 

6 

7 

8 

9 
10 
11 
12 


8SPT.,  1861. 


30th. 


N.byE LO 

N.  by  W 0.5 

N.byE!!  11*0.' 5 

N.byE a4 

N.byE a  9 

N.NB a7 

SB.  byE.  ..2.3 
SB L5 


OCTOBER,  1661. 


Itt 


SB.  byE.  ...ao 

SB ao 

SB.  byS.  .-2.2 
SB.  by  8.. -2. 4 
SB.  by  S.  ..2.0 
SB.  by  8.  ..2.1 

S.SB 0.8 

S.byE 1.1 


2d. 


S.SW 2.5 

S.SW 2.7 

SW.byS. ..2.6 
SW.byS... 2. 6 


SW 

SW 

o^^   ....... 

SW 

SW.  bv  8. . 

TT.StT   .     ..a 


2:7 
.2.7 
.1.6 
.2.4 
.a  4 
.a  6 

.4.01 


TT.SfT.  ••■.4.9 


3d. 


NW.. 

NW.. 
West. 


.0.1 

.a  3 
.ai 


NW.. 

North 
NE. .. 
NB. .. 
NE. .. 


.as 

1.0 

.a  7 

.a9 

.1.8 


4th. 


NB.byB...a7 
NB.  byE...a3 
NB 1.2 

NE.  byN.. .1.8 

NB as 

NB.  byN.. .2.0 
NB.byN...ai 

N.NB as 

NE.  byN... 1.6 
NE.  byN.-.as 

B.NB a  7 

East as 


5th. 


E.SE ai 

SW a7 

tt.dtV.  .••.*. 2 
W.Stv .  •••.1.3 

W.SW 1.5 

W.byS 2.2 

Wert ai 

W.NW a2 

W.byS a4 

W.byN.. ..a  6 
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P.M. 

1 
s 

3 

4 

5 

6 

7 

8 

9 
10 
11 
13 


8XPT.,  1861. 


30th. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


E.SE 

E.SB 

SE.  by  E. 
SB.  byE. 
SE.  by  E 
SE.  by  E. 
SE.  by  E 
SE.  by  E. 

SE 

SE.  by  E. 
SE.  byE. 
SE.  by  E 


.1.6 


.1.5 
.1.8 
.1.6 
.2.0 
.2.5 
.2.6 
.3.1 
.2.3 
.3.4 
.2.5 

.ao 


OCTOBIB.  1861. 


Ut 


Wind,  from 

whence,  and  reL 

atlve  Telocity. 


SE.  by  S.  ..2l5 
SE.  byS  ...2.1 

S.SE 2.6 

S.SE LI 

S.  byB 1.2 

S.  byE 8.4 

S.  byE 2.9 

S.  byE ao 

Sonth a  3 

S.  byW 2.7 

8.SW 2.7 


8d. 


Wind,  from 

whence,  and  rel 

atiye  Telocity. 


TT.Stt  •   ... 

SW.byW. 
SW.byW. 
W.8W.  ... 
W.8W.  ... 

W^.O^T   .     .a. 

W.  byS... 
W.  byS... 
W.byS... 

NW 

NW 

NW 


.5.21 
.4.4 
.4.6 

.a  6 
.a2 

.3.2 

.1.4 

.1.6 

.1.5 

.1. 

.0.6 

.ai 


3d. 


Wind,  ftmn 

whence,  and  rel< 

atlye  velocity. 


NB 1.2 

NE.  byE...L9 
NE.  byE... 3.0 
ME.  byE... 2.0 
NE.  byE.. .2.0 

E.NE 3.8 

E.NE 2.2 

E.  byS 1.5 

B.NB 1.7 

North 1.7 

E.NE  •  .  •  a  •  .1. 1 

NE L5 


4th. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


5ih. 


WlBd,(roa 

vhenee.  aod  rei 

ative  velodiy. 


NE.byN...SL5 

E.NE L5 

Eaat 1.0 

E.NB a9 

NE.  byS...a6 

E.by8 0.6 

Bait 0.3 

Ba«t 0.2 

Bart ai 


W.hy8....U 

Wett l\ 

W.byS... IJ 
W.byN....a2 
W.byS...  "• 

Wert '•: 

Wert ui 

Wert 0.1 

NW 41 

NW (i4 

N.NW a; 


A.M. 

1 

8 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

P.M. 

1 

8 

3 

4 

5 

6 

7 

8 

9 
10 
11 
13 


A.  M. 

1 

3 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

P.M. 

1 

3 
3 
4 

5 
6 

7 
8 


6th. 


N.NW 0.5 

NW.  byN..0.1 

NW 0.4 

NW 0.7 

NW 0.3 

NW.  by  W.0.2 

N.NW 0.1 

NW.  by  W  .0. 1 

NW 0,5 

NW.  byN..0.4 

NW 0.5 

Wert 0.7 


SB.. 
SE.. 
SB.. 
SB.. 
SB.  by  S 


.1.3 
.1.7 
.3.3 
.3.3 

.1.8 


S.  byE 0.4 

S.  by  W 0.2 

SW.  by  8... 0.2 
SW.  byS...0.3 
SW.byS...0.5 
SW.byS...a5 
SW.  by  8... 0.5 


7th. 


8W 

8W 

SW 

SW.  by  8. 

SW 

SW 


..LI 
..L7 
..L9 
..L5 
..L9 
..LI 


o  tV  •  .......U.  d 

SW.  by8...L5 

S.SW 2.0 

8.SW 2.7 

S.SW 2.9 

S.SW 2.9 

S.SW 2.9 

S.SW ai 

S.SW ao 

S.SW 3.6 

South 0.9 

■  ••••■  ••»•••■•• 

SW.  by8...a2 


SW.  by  8. ..0.4 
SW.by8...a6 
SW 0.9 


8ih. 


8W 0.1 

SW ai 

SW.byW.. 0.2 
SW.byW.. a  I 


S.  byE 0.5 

Sonth 1.0 

S.SW 1.8 

SW.by8...3.3 


SW.  byS.. 
SW.byS.. 
SW.  byS.. 
SW.byS.. 

SB 

S.SE.  .»••• 
8.  by  E.... 
Sonth  ..... 

Sonth 

Sonth  ..... 
S.  by  W... 
8.8W 


.a  4 
.ai 
.ao 

.2.6 
.L3 

.a9 
.a  9 

.0.9 
.LO 
.L8 
.L8 
.L2 


9th. 


10th. 


SW.byS... 0.7 
SW.byS.. .0.8 

S.SW 0.7 

S.SW a3 

S.SW 0.3 

S.SW 0.1 

S.  byW.--.0.8 
8.  byW....L7| 

8.  byW 2.3 

8.  byE 3.0 

SE.byS....3.0' 
SE.  by  8.... 3.0 


S.SE. 


.ai 


lltL 


SE 

SE 

SE 

SE.by8.. 
SE.by8. 
SE.  by  8. 
SE.  by  8 


..3.7 
..3.8, 
..3.4 
..L6 
..L4: 
..LO, 
..LO 


S.SE 0.1 

SE.  byS.  ..0.1 


Sonth ai 

Sonth ai 

S.SW 0.1 

S.SW 0.4 

S.SE 0.5i 

SE 2.2 

SE 3.6 

SE. byS.  ..2.6 
SE.by8...2.5 

Ott  •    ........X.  d' 

Sonth 1.9 

S.SW 2.3 

SW 3.2 

rlmSrwrn  ....2.5 

w.sw ao, 

Wert 4.0| 

West a3 

West a7 

W.byS 2.0, 


W.by8...i: 

W.8W i 

W.SW t' 

W.SW ii 

w.sw t: 

W.SW :-• 

SW.byW.i* 
W.8W....1' 

W.SW i: 

W.SW li 

SW.byW.i: 

SW.byW.i 

SW.byW-.t' 
SW.byW.K 
SW.byW.i' 
SW.byW.-> 

SW i' 

SW.byS.l- 
S.  by  W...1 

8.8W 1- 

SW.by8...i- 

SW i"' 

SW.byW.i  5 
W.byS....i' 


13th. 


W.byS 3.0 

NW LO 

Wert L2 

W.SW 0.5 

SW 0.3 

W.byS 2.0 

West 3.5 

W.NW a  9 

NW.byW..4.6 
NW.byW..5.0 
NW.^W..4.5 
W.NW 4.0 


W.NW 4.01 

NW.byW..4.4 

W.NW a  6 

W.NW 4.0 

NW.bvW.-3.1 
N.  byW....L2| 
N.NW 0.7 


13th. 


W.SW a4 

W.byS.. -.0.1 
NW.byW..0.5 
W.  byN....0.5 
NW.byW..0.7 

NW 0.1 

W.byS a5 

Wort ael 

W.SW a  5; 

South 0.5 


14th. 


E.SE. ..... .1. 5 

SE L7 

SE.byS....L8 
SE 0.4 


8.  by  W....ai 


SW.byS. 
SW.byS. 
W.SW.  ., 
W.SW... 
W.byS.. 
W.  byN.. 
W.  byN.. 
W.NW... 
^.NB  •  • .  < 
N.  byB.. 
N.NE.... 
N.NE.... 


.0.1 


15th. 


.ai 
.0.5; 
.0.5' 

.L5' 
.L7, 

.L2 

.a  9' 
.4.2 
.ao 
.ao 
.4.5 


N.NE a5 

N.NE 8.0 

E.NE LI 

E.NE 0.4 


SW.byS.. .0.5 

SW 0.5 

S.SE 0.5 


8.8E 

S.SE. 

S.SE. 


.ai 
.a  3 

.0.1 


16th. 


8W.byW..L5 

SW 2:5 

SW.bvW..L5 
1V.8 inT .  ....Lb 

SW a7 

SW a4 

SW.byS... 0.1 

S.SW as 

SW ai 

SW.byW.. a  8 
SW.byW..L7 
SW 1.8 

8.SW L7 

S.SW 3.5 


S.8  TT     .,... 

S.SW.... 
SW.byS. 
SW.byS. 
SW.byS 


..L9 
..L9 
..L7 
..LI 

..a 


ITtb. 






SW.byS... at 

N.NE ^\ 

N.SB ^'l 

N.NB J: 

N.byE....J; 
N.NE 1» 

N.NE ij 

N.SB fj 

N.NE Jf 

N.NB JI 

K.NB fj 

N.NB J  J 

NJiB.....JJ 
N.byB.—*"* 
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Hourly  direction  and  relative  velocity  of  the  unnd,  Sfc, — Gontinned. 


§ 

t 
J 

o 

I 


p.  M. 

9 
10 
11 
12 


OCTOBER,  1861. 


12tb. 


Wind,  firom 
whence,  and  rel- 
ative velocity. 


NW. 


.0.1 


lath. 


Wind,  from 
wlienoe.  and  rel- 
ative velocity. 


SW.  byS...a2 


14th. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


15th. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


SW.byS. 
8W 


.a  2 

.0.3 


16th. 


Wind,  frx>m 
whence,  and  rel- 
ative velocity. 


SW.byS... 0.1 


8W.byW..0.5 


17th. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


North 4.7 

North 5.5 

North 5.1 

North 5.3 


A.  M. 

1 

8 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

P.  M. 

I 

3 

3 

4 
•  5 

6 

7 

8 

9 
10 
11 
12 


18th. 


North 5.3 

N.  by  E 4.9 

North a? 

North 4.0 

North a4 

N.byE 3.1 

N.byE 3.0 

North 3.0 

N.  by  E  ...  .3. 1 

N.  by  E a  3 

N.  by  E 2.3 

N.byE  ....2.8 

N.NB 2.7 

N.NE as 

NB.  by  N...2.2 
NB.  byN...2.3 
NE.byN...l.  1 
N£.  byN...0.2 

W.8W 0.2 

w.o^T  .  •••.0.7 
W.8W 1.2 


19tb. 


Tv.SfT.  ••..!. 3 
Mr  .SW  •  . . .  .0. 8 

W.8W 1.3 

W.8W 2.0 

W.  by  a 2. 7 

W.  byS....ao 
inr  .N  w .....  a  3 

W.NW a  3 

W.NW a5 


>«*••■ 


NW.byW..4.3 

NW.byW..4.2 
W.NW  ....4.8 
W.  byN  ...4.6 

Went a  5 

W.  byN.... 2. 3 
W^.N  W .  ....1. 0 

W.NW a  I 

W.  by  8 0.3 

W.8W a7 

Wert 0.8 

W.bvN....a6 
W.NW 0.8 


80th. 


21it. 


22d. 


W.NW aO  8.8E 1.2 

W.NW ai"  SB.  by  8... I.. -S 

NW.byW..a3lS.8B 1.5 

NW 0.1  S.8B 1.0 

8.  byE 0.9 


8.  byE 0.4 

SB. "byE-  --1-1 
SB.  by  E...1.0 

E.8B 1.3 

E.SB 1.7 

8B.  byE.  ..1.5 

8E 

SB 

SB.  . 
SB.. 
.SB.. 


1.8 
....1.6 
....0.3 
....0.8 
....1.0 
SB.  by  8.  ..1.0 
SB.  by  8.  ..a  5 
SB.  by  8.  ..1.0 
SB.  by  8.  ..0.8 


S.SE.  ......0.  6 

SB 2.0 

SB.  by  8.  ..2.5 

SB 2.1 

SE.  byE...2.8 


SB.  by  E . 
SE.  by  E  . 
SE.  byE.  . 
E.SE 


.ai 

.2.5 
.1.5 
.0.5 


NW.byN..a6 


W.Slnf  .  ....0. 

W.SW 0. 

W.  by8....0. 

Wert 2. 

Wert 2. 

W.  byN....2. 
W.  byN....l. 
W.  byN....a 


23d. 


W.  byN....ai 

Wert 4.0 

W.  byN.. ..2. 8 

NW 2.5 

NW.byW..2.6 

W.NW 2.7 

W.NW 2.7 

W.NW a  2 

Wert a  5 

W.NW 2.5 

Wert 1.9t 

Wert 2.4 


W.  byN aO 

W.  byN.. ..2. 7 

W.NW 2.3 

NW.  by  W  .2. 6 
NW.  by  W.1.3 
NW.  by  W.2.0 

W.NW 1.5 

W.  byN.. ..2. 5 

W.NW 2.5 

W.NW 2.0 

W.NW 2.4 

Wert 2.4 

W.NW 2.5 

Wert 1.7 

NW 2.7 

W.NW a4 

W.NW 2.1 

W.  byN 2.2 

West 1.1 

W.  byN.. ..1.5 
W.  byN.. ..1.5 
W.  byN.... 0.5 
W.  byN... .0.5 
W.NW 0.1 


A.M. 

1 
3 

3 

4 
5 
6 
7 
8 
9 

10 

11 

12 
P.  M. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 


24th. 


W.  byN a 2 

NW.byW..0.2 


SW 0.1 

8.  SW 1.0 

8.  by  W 2.0 

8.  SW 2.0 

8.SW 2.5 

8.8W 1.9 

8.SW 2.2 

8.  by  W  ...  .2. 3 

8.  byE 1.1 

8.  by  E 0. 5 

8.  byE 0.4 

8.  byE 0.8 

Sonth 2.1 

S.by  W 2.1 

8.byW....2.1 
8.  8W 1.4 


2Sth. 


26tb. 


8.  SW 0.8 

8.  SW 1.5 

S.  SW 2.7 

8.  SW 2.7 

8.  SW 2.5 

SW.  by8..-l  9 
SW.byS. .1.8 
SW.byS  ..2.2. 
SW.by  W..1.5 

SW 1.7 

8W.  byW..ao 
SW.byW..2.4 

SW.  by  W..1.9 
SW 1.5 

■7  vv  ..    .....1.  o 

SW 0.2 


W.  by  8. ...0.1 
W.  by  8...ka.i4 


W.  SMT. . . .  .0. 1 

W.SW a  4 


Wert 9.1 

Wert 0.1 

W.  by  8..-.a>J 

Wert ai3 

NW.byW..a7 
NW.by  W..1.6 
NW.byW.-2.3 

NW 1. 

NW L4 


W.NW 2.5 

NW.byW..2.9 
NW.byW..2.3 

Wert 2.3 

NW a5 


27th. 


28th. 


8.  by  W-. 
SW.byS. 


.a  4 

.ai 


South  .. 
Sonth  ... 

8.  SW.. 
8.  byW 
8.  SW.. 
Sonth  .. 


.0.2 
.0.3 

.ai 

.1.4 
.2.0 

.ao 
.ao 


29th. 


SE.byS....2.3 

SE a2 

SR.by8 2.8 

SE.byS....2.6 

8.  SB 2.0 

S.SE 1.0 

S.SE a2 

8.  byE 0.2 

8.  byE ai 


Sonth 0.4 

S.by  W 0.1 


Sonth 3.0 

SE 2.5 

S£.by8....2.4 
SE.  by  8... .1.6 
8iS.by8....1.3 
SE.  by  8.  ...1.4 

SE.by8 0.7 

S.SE 1.9 

8.  byE 2.2 

South 1.7 

South 1.8 

8.  byE 2.1 


S.  byE 1.7 

8.  byE 2.1 

South 1.7 

South 1.7 

8.  by  W... .1.8 

S.  SW 1.0 

SW 2.0 

SW.by  8... 1.9 
SW.  byW..a7 

SW a9 

SW 4.7 

SW.by  8... 4. 5 

SW.by  8.. .5, 8 
SW.by  8... 5. 7 
8.8W a7 

s.sw as 

S.  SW 2.0 

SW.  byW..2.1 
SW.  byW..2.4 

W.SW 2.2 

W.by8....2.5 
TV  est  .  ....  J.  o 
W.by8....2.6 

We«t as 


49  w Vol.  ii 
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Hourly  directum  and  relative  velocity  of  the  wind,  ifc. — Continued. 


I 

t 

s 

O 


OCTOBKR,  1861. 


HOVKMBKR,  1861. 


A.  M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

P.  M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 


SOtli. 


whence,  and  rel- 
ative Telocity. 


W.  bvN.. 
W.  NW  .. 
W,  byN... 
W.  byN.., 
W.  byN... 
W.  byN.. 

Wei»t 

West 

W.  byN... 
W.byN... 

W 

W.byN... 


aut. 


lit. 


9d. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


.2.7  W. 
.2.2  W. 
.2.11  W. 


.1.9 
.2.6 
.3.4 
.3.5 
.4.3 
.4.4 
.4.0 
.3.8 
.3.7 


West 3.6 

West 3.6 

West 3.3 

W.byN... .3. 2 

West 3.0 

W.byN. ...2.5 
W.byN. ...2.1 

West 1.9 

West 2.2 

Went 2.3 

W.NW 2.4 

W.byN. ...1.4 


W. 
W. 
W. 
W. 
W, 
W. 
W. 
W. 
W. 


NW 1.5 

byN.. -.1.7 
byN.. ..1.7 

NW 1.2 

byN.. ..1.0 

byN 1.61 

NW 1.9 

byN 1,8 

NW a6 

NW 1.0 

byN. ...0.5 
byS 0.4 


N.byW....ai 


Wind,ftt>m 
whence,  and  rel- 
ative velocity. 


W.8W 0.1 


W.8W. 
W.SW. 


.0.1 
0.4 


N.NW 0.1 


N.NE 0.7 

N.  by  W....1.4 

N.NE 0.*} 

E.NE  1.2 

E.NE 1.6 

NE.  by  B...1.7 

NE 2.2 

NE.  by  E...2.3 
N£.byE...3.5 


NE.  by  E. 
NE.  by  N. 
NE.  by  N. 
NE.  by  N. 
NE.  by  N. 
NE.  byN. 
N.byE... 
E.NE.... 
NE.  by  N. 
NE.  by  N. 
NE.  by  N. 
NE.  by  N. 


.2.2 
.2.3 
.3.0 
.4.1 
.3.4 
.3.5 
.1.6 
.1.4 
.1.6 
.2.0 
.2.4 
.2.1 


NE.byN... 
NE.  byN... 
NE.byN... 
NE.  by  N... 
NE.byN... 
NE.byN... 
NE.byN... 
NE.byN... 
NE.M'N... 
N.  NE. ..... 

N.byE 

N.byE 

N.byE 5.1 

N.byE 6.0 

N.byE 6.2 

N.byE 5.6 

North 2:2 

N.by  W....3.2 
N.byW....2.8 
N.by  W... .2.3 
N.by  W... .1.9 
N.by  W... .2.3 
N.by  W.... 1. 5 
N.NW 1.5 


3d. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


4th. 


Wind,  from 
whence,  and  rel- 
ative velodtj. 


2.5  NW 

3.0,  N  W.byN, 
a8!NW.  by  N. 
3.9;  N.NW..-. 
3.8  NW.  by  N. 

4. 1  NW.  by  N. 
4.3  NW.  by  N. 
4.4|NW.  by  N. 
4.5  N W.byN. 

4.2  NW 

4.5  W.NW.... 
5.0  W.byN... 


.1.0,  We^t.... 
.1.5':W.by  8. 
.2.1| 

.1.3. 


.a: 


W.byN... 

Wert 

W.byN.., 

West 

West 

West 

W.  by  8... 
W.by  8.. 

«•«•••••••»« 

W.by  8.. 

W.byN.., 

W.byN... 


.2.5- 

.2. 

.2. 

.2.9 

.2.9 

.2.7 
.3.4 


South a* 

8.SW 4< 


S.8W. 

s.sw. 


.a' 


.3.018.  by  W...f.: 

.2.5  8.  8W U 

.1.6  8.8W '• 

1  ll 

.1.1  W.SW  ...X' 

.0.2|  W.SW 

>....|  i™.8wr....-  " 
,.a2'  w.by  8.... 
.0.2.  W.by  S...': 
.0. 91  W.by  8... -l^ 


A.M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

P.  M. 

1 

2 

3 

4 

6 

7 

8 

9 
10 
11 
12 


5th. 


6th. 


W.byN... .1.0 
WfeBt 0.4 


7th. 


W.NW a3 

W.byN. ...0.5, 

W.NW 0.4 

W.  8W 0.i;  West 1. 1 

W.SW 0.4  W.byN. ...2.0 

W.SW 0.2  W.NW 1.1 


W.SW 0.1 

W.SW 0.6 

SW.  byW..ai 

8W 0.2 

SW 0.8 

SW.by  S...1.9 


SW.byS. 

8 

8.  byB... 
S.SW.... 
SW.byS. 


.1.5 
.1.0 
.1.1 
.2.0 
.0.2 


W.NW. 
NW.... 
NW.... 
NW.... 
NW.... 


...1.8 
..2.0 
..2.8 
..2.3 
..2.5 


W.by  8 0.1 


W.byN. ...a2 


NW.by  W..2.7 

NW.byW..ao 
NW.byW..2.8 

W.NW 2.8 

W.NW 1.6 

W.NW 0.1 


S.SW 1.3 

SW.by  8... 2. 5 
S.SW 2.1 

S.SW 2.4 

S.  SW 2.3 

SW.by  8... 2.1 
8.  by  W... .0.6 


8tb. 


9th. 


W.NW... 

NW 

NW 


..0.7 

..a7 

..0.1 


N.NW a2 

N.NW ay 


NW.byN..a5 , 

NW.byN..l.l 

N.by  W.... 2.2 

N.  byW....3.2 

N.byE 3.1 

N.byE 2.8 

N.  NE 2.6i 

N.  NE 3.0:NE.  by  E. 


.ai 


lOtlL 


S.byE  . 
8.  byE.. 
S.  by  W. 


S.  SE - 

8.8E i 

S.byE i 

S.byE ii 

8.  byE  -.  A< 
8.  by  W...  i 
8.8W 4> 


l: 


West a4 


NE 1.7,  E.  by  8 0.6,  SW.byS 

NE 0.8  SB. byE... .as  SW 

NE.by  N...a5i  SE.by  S....1.0^  SW - 

NE.byN... a 6  S.SW aaSW.byW.l 

8.  byE ai  W.  SW i 

South a2t  W.  SW 1 

8.  8W a7  W.  byS 

Wei* 
W.byS 
W.  by  S 

South as 


Wert 
8.  byE a 6' West 


.1- 
.y. 
.i: 
.a 


A.M. 
1 
2 
3 
4 
5 
6 
7 
8 


lltb. 


12tlL 


West 1.1 

W.by  8. ...0.8! 

West 3.01 

West 3.4 

West 3.4 

W.  by8....2.9 

West 3.7 

W.byN. ...4.1 


BE.  by  8.... 1.2 


13th. 


NW.byW.-0.5 

NW a2 

NW a3 


14th. 


NE.byN...!.  4 

E.NE a4 

E.NE a9 

E.NE 1.2 

E.NE 1.6 

E.  byS 1.1 

East 0.9 


15th. 


NW ai 

N.NW ai 

NW ai 

W.NW ai 

W.NW ai 

W.NW a2' 


Iftfc. 


N.NW C^' 

N.NW i^^ 

N.NW....  1-* 

N.NW •*■' 

N.by  W... -0  5 

NW.  by  N 

NW 


East 1.2j  W.byN....a8,  NW 


.0  3 

.(' 

.UJ 
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Sourly  direction  and  relative  velocity  of  the  wind,  Sfc  — Continued. 


I 

t 

I 

O 
« 

a 

H 

A.  M. 

9 

10 

11 

13 

F.  M. 

I 

2 
3 

4 

5 

6 

7 

8 

9 
10 
11 
12 


HOYKMBIR,  1861. 


11th. 


Wind,  from 

whence,  and  rel* 

ative  velocity. 


W.byN. 

Went 

W.  by  8 . 
W.byN. 

W.  by  8  . 
W.  by  8 . 
W.  by  8 . 
W.  by  8 . 


12th. 


13th. 


Wind,  from 

whence,  and  rel* 

ative  velocity. 


.4.0  SE.byS 1.5 

.3.5  SE.byS 1.7 

.3. 21  SE.byS.... 2. 4 
.2.2  SE.byS.. ..2.1 


,..1.5 

,..1.1 

..0.9 

..ai 


8E.  by  8. --.1.2 
SE.byS....!.  5 
SE.byS. ...1.3 

SE.byS 0.5 

SE.byS. ...0.1 
SE. by  8.... 0.4 


Wind,  from 

whence,  and  rel' 

aUve  Telocity. 


14th. 


NW.  byN..1.0 
NW.  byN..1.6 
NW.  byN-.l.l 
NW 0.8 

NW 0.7 

NW.  byN..0.8 

N.  NW ae 

N.  NW 0.3 


N.  byW.. 
NE.  by  N. 
NB.byN. 


.0.1 
.2.5 
.2  8 


Wind,  from 
whence,  and  rel- 
ative velocity. 


E.  by  S C.9 

E.by  8 1.1 

E.  by  8 0.9 

£a«t 0.5 

E.byN 1.0 

E.NE 1.2 

E.NE 1.3 

NE  0.6 

N.  NB 0.9 

NE 0.5 

NE 0.5 

NE.  byN...ai 


15th. 


Wind,frx>m 
whence,  and  rel- 
ative velocity. 


NW.byW-.ae 
NW.byW..1.4 

NW 1.0 

N.  NW 2.1 


N.  NW 2.5 

N.  byW....2.1 
N.NW 1.4 


16th. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


N.NW 1.0 

NW 0.7 

NW.byW..a8 
N.NW 0.5 


N.  byW....0.4 

W.NW 0.2 

NW 0.1 


N.  by  W. 

N.  byW,...0.3 

N.  byW....0.7 


N.  byW....1.0 
N.  by  W-...0.9 

N.  NE 1.1 

0.7  N.  NE 1.2 

NB 0.2 


N.NW 0.3 


NW.  byN..0.3 
NW 0.2 

N.NW ai 

NW.  byX-.ai 


A.M. 

1 

3 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

P.  M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


I7th. 


NW.byN..0.2 

0.0 

NW 0.2 

NW ai 

NW 0.2 

NW.  by  WO.  1 


N.NW 0.1 

N.  NE. 0.5 

N£.by  N...a9 


NB 0.3 

NE.  byB.-.0.1 
E.  NE 0.2 


N.  by  W  ...0.3 
North 0.7 


18th. 


North 0.1 

N.NW 0.2 


N.  by  E 0.6 

N.  by  E 0.4 


NW.  byN..0.5 

NW 1.0 

NE.  by  N.. -1.0 

E.NE 1.9 

E.NE 1.2 

E.NE 1.7 

E.NB 20 

E.NK 1.9 

E.NE  ..  ....I.  I 

E.NE 1.5 

E.  by  N 0.9 

E.  by  N....0.6 

E.  by  S 0.6 

B.  byS 1.1 

E.SE 1.5 

SE.  by  E... 1.9 

SE 2.0 

SE 26 


19th. 


SE 3.4 

SE 3.3 

SE.byS.  ..a 6 
SE.  byS.  -.3.5 
SE.  by  8.  ..3.8 
SE.  by  8.  ..4.0 
SE.  by  8.  ..4.6 
SE.byS.  ..&0 
SE.  by  8.  ..5.0 
SE.  by  S.  -.4.7 

SE 4.7 

SE. 5.7 

8E 5.4 

SB 5.6 

SE.  by  B.  ..5.5 
SE.  byB...eL4 
SE.  byE.  ..6.5 

S.SB 3.7 

S.SE 4.0 

S.SB &2 

S.SB  .......4.0 

S.SE 4.9 

S.SB 4.2 

S.SE 3.8 


20th. 


3Ut. 


8.8E 5.0  W.SW 0.4 

S.SE :i.2  W.SW 0.1 

8.  byB 2  3|  W.SW 1.0 

8.  bv  W 2.4 

S.8W 23 

SW.  by8...2  6 


8.0 TnT  . . .. . 

SW.  byS.. 

SW 

SW 

SW.  byW. 


.3.5 
.3.5 

.a  3 

.4.0 
.4.1 


SE. 
SE. 


.1.0 
.22 


SW.  byW..aO 
8W.byW..a7 

^Tr.HW.    •  •  .  .  J.  O 

W.SW a  2 

W.OTT    -     ..«.<6.    I 

W.SW 28 

W.SW 2  0 

W.SW 2  2 

W.SW 0.9 

W.SW 0.9! 

SW.  byW..O.  i; 
W.SW 0.4 


SE 24 

SE.byS-  ..2  8 

S.SB 28 

S.SB 21 

SE.  by  8.  ..1.8 
SB.  by  8.  ..2  3 
SE.  byS.  ..a 7 

8.8B 20 

S.SE 20 

S.SE 1.0 

S.SE 2  4 

S.SE a2 


32d. 


S.SE 2.9 

S.SE 24 

S.SE 2.3 

S.SB. ......2. 6 

S.SE 2.0 

S.SE.  ......2*2 

S.SE 25 

8.  byE 1.8 

8.  byE 1.8 

S.SE 2.2 

8.  by  5 2.2 

W.SW 2.9 

W.  by  8. ...as 
W.byS....a6 
W.  by  8.. ..2. 7 
W.  by  8.... a 5 
W.  by  8....a7 
W.  by  S....4.1 
W.  by  8.. -.4.1 
W.  by  8. ...4.7 
W.  by  8. ...4.5 

W.SW as 

W.SW as 

W.SW ao 


A.IC. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 
P.  M. 
1 

3 

3 

4 


23d. 


W. 
W. 
W. 
W. 

w. 
w. 
w. 
w. 
w. 
w. 
w. 
w, 

w. 
w. 
w. 
w. 


24th. 


SW 4.0 

SW 4.0| 

SW 4.a 

SW 4.5; 

SW 4.3 

SW 4.0i 

SW 4.0 

SW 4.1 

SW^  - ...  .4. 4 

by  S 4.3 

by  8.. ..4. 7 
by  8 4.9 


25th. 


W.NW a3 

W.NW 2  5 

W.byN.. ..1.9 

W.byN 2  0i 

W.NW 2  0. 

NW 25. 

N.NW 2  0' 

NW.  byN..2  5 

N.N^r  ......as 

N.NW ao 

N.  byW....3.0 
N.  byW....ao 


by  8., 
by  8. 
by  8. 
by  8.. 


..&1' 
..5.0| 

..4.4| 
•  .4.61 


N.  byW.. 
N.  byW.. 
N.NW..-. 
NW 


..SL6 
..2  7 
..24 
..2.3 


W.NW as 

W.NW 4.0 

W.NW 4.3 

W.NW a2 

W.NW ao 

W.NW as 

W.NW 2  0 

W.byN.. ..2  0 
NW.  byN..1.8 

N.NW 22 

N.  byW....2.9 
NW.  by  W  .2 1 

NW.  by  W.2  5 

N.NW 24 

N.  NW^ .. ...  1. 6 
N.  by  W 1.6 


26th. 


NW 

NW. 
NW 


.a  4 
.0.1 
.ai 


w.  8W  . 

8W 

SW.byS 
8.  8W... 


27th. 


..0.4 
..1.1 
..2  3 
..24= 


8.  SW 2.3 

SW 2.2 

Inr  ,  8W  .  •  •  .  .2.  0 

W.    S  IT  .  «  a  .  .  4.  0 

Weet a6 

W.NW 29 

TT .  crw  .  ■  •  .a  5 
w^.  N  w  . » •  .4. 5 
W.NW. ...5.2 
W.NW.. -.4. 3 
W.byN.. ..4.0 
W.byN 4.2 


8.  SW 28,  W.byN. 

S.by  W....ao  W.byN. 

8.  SW 24|  Wert.... 

8.  SW 2.6  W.byN. 


28th. 


W.byN., 
W.byN.. 


.1.0 
.1.0 


SW.byS  ..a 2 
W.SW 0.3 


S.  8  Vr . , 


.ay. 


.4.3  South .0.1 

...a?  S.byE 2:2 

..ao  SE.  by  8. ..2  3 

,..2  9  SE.byS  ...2.8 
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KOVEMBKR,  1861. 


S3d. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


a4th. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


W.  by  S 4.8 

W.  by  S....4.2 

West 4.9 

W.  byN....4.6 
W.  byN....4.3 
W.  byN....2.9 
W.  byN..-.ai 
W.NW 2.8i 


NW 2.4 

NW.  by  W  .2. 0 
NW.  byW.2.5 
NW.  by  W.2.3 
NW.  by  W  .a  0 
W.NW 2.7 

W.NW ao 

W.NW 2.8 


25th. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


N.  byW. 
N.  by  W. 
N.  by  W. 
N.  by  W, 
N.  NW.. 

NW 

NW 


96tli. 


Wind,  from 

whence,  and  rel- 

aive  velocity. 


...a6 
...a2 

...0.1 

...ai 

...0.4 
...0.5 
...0.5 


8.  8W 1.4 

8.  8W 1.8 

8.by  E 2.8 

8.  by  E ae 

8.byE 2.4 

8.  byE 2.1 

South 2.7 

8.  byE 2.91 


Sf7th. 


Wind,  Amn 
whence,  and  rel- 
ative velocity. 


aeth. 


Wind,  from 

whence,  aad  rd- 

ative  velodtj. 


Wert 

W.byN.. 
W.  byN.. 
W.byN. 
W.  by  8 . 

Weet 

W.byS 


1.2 

.1-3 

,2.  a 

.1.2 
..1.0 

.a5 

.0.4 


Weet 0.1 


SE.byS...13 

8.8E 1' 

.<4.SE U5 

8.8E a3 

SW.  by  W..1.2 

W.  SW lii 

W.byS. ...13 
W.  KW....15 


l.H. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

P.  M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 


A.M. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

P.  M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 
•10 
11 
12 


KOVKMBEB,  1861. 


J»tb. 


NW.byW. 

NW 

W.  byN... 
W.  NW  ... 
v.  byN... 
W.  bvN... 
W.  NW  . . . 
W.  NW... 
W.NW... 
NW.byW. 
W.NW... 
Wert. 


W.byN.. 
W.  NW.. 
W.NW.. 
W.byN., 
W.  by  8.. 
W.  by  8.. 
W.  by8.. 
W.  by  8.. 
W.NW. 
W.NW.. 
W.  NW  . . 
W.byN.. 


.4.5 
.4.5 

.a  5 

.2.6 

.a9 

.3.0 
.2.] 

.a  (I 

.4.5 

.as 
.as 
.as 

.ai 

.2.6 
.2.0 
.2.5 
.1.2 


30tb. 


.0.2 
.1.4 
.1.5 


.2.5 

.4.0 

.as 

.4.9 


W.byN.. 
W.NW  .. 
W.NW.. 
W.NW., 
W.NW.. 
W.  NW  .. 
W.byN.. 
W.byN.. 
W.byN.. 
W.byN.. 

Went 

W.  by8.. 


..a9 

..4.4 

..4.5 


DECEMBER,  1861. 


Irt. 


NW.byW. 

NW.byW. 

NW.byW. 
..a  0,  NW.byW. 
..l.T)!  NW.byW. 
..1.3i  NW.byW. 
..1.21  NW.byW, 
..1.2  W.NW..., 
..0.8  W.NW..., 
..1.5  W.NW.... 
..LO  W.NW..., 


W.byS. ...0.1  W.byN... 
W.byN... .0.9  W.  NW... 
W.  by  W...a2  W.NW... 
W.byS. ...0.3  Wert 

W.byN... 

W.byN... 

W.NW... 

W.NW... 

W.NW... 

NW.byW. 

NW 

NW 


W.NW 
W.NW 


.0.4 

.ai 


.a  6 
.a  3 
.a  6 

.1.2 
.1.0 
.1.3 
.2.0 
.2.0 
.2.1 
.2.9 

.ao 
.ao 

.4.0 

.a  2 

.2.8 
.0.9 

.1.1 

.2.0 

.a  4 

.4.0 

.as 
a2 
1.1 


2d. 


NW. 
NW 


.0.7 
.1.0 


NW.byW.. 0.4 

W.NW ai 

W.NW...v.a5 


Wert 1.01 

W.NW 1.4 

W.NW LSI 

W.NW 1.1 

W.NW 1.3 

NW.byW.. 1.4 
NW.byW.. 0.7 
NW.byW.. a  5 
W.byN. ...1.0 


3d. 


4th. 


Wert 1.5 

W.  8W 1.5 

SW.  byW.-a.4 

8W 2.3 

SW l..** 

SW.  byW..1.0 

SW L2 

SW 1.3 


8W.- 

sw.. 

SW  .. 
8W.. 
SW.. 
SW.. 


i.s; 

2.5 

2.0 
.1.9 
.Li 

.1.51 


SW i' 

SW t 

SW i 

SW 1 

SW i 

SW i- 

SW i 

SW 1- 

SW 1 

.SW 1 

SW i* 

SW i 

SW i; 

SW i* 

SW if 

SW i 

SW I' 

SW <• 

SW L. 


5th. 


SW 0.4 

SW 0.1 

SW.  .*.*.*.' .'"a  5 


6th. 


SW L5 

SW 1.6 

SW LI 

SW.byW..1.0 
8W.  byW..2.8 
SW.  byW..ao 
SW.  byW..2.6 
SW.  byW..2.5 

SW ao 

SW ao 

SW ao 

SW ao 

SW ao 

SW 2.0 

SW L6 

SW 2.3 

SW 2.1 

8W 4.0 

SW 4.8 

W.  SW L7 

SW.  byW-.2.5 
SW.byW..a7 
SW..   .....2.3 

SW L5 


7lh. 


SW 
SW 
SW 
SW 
SW 
SW.byS. 


.2.0 

.as 
.a  9 
.a6 
.as 

.2.5 


SW.byW..L5 


SW 
SW 
SW 
SW 
SW 

SW 


.2.0 
.L7 
.L3 

.as 
.a  6 

.a  6 


SW as 

SW L7 

SW L5| 

SW a3 

SW a4 

w.sw a9 

SW.by  W..a2 
SW.byW..a4 


8th. 


W.SW a  2 

w.sw L2 

W.SW 2.0 

W.SW LO 

W.SW ae 


W.SW LO 

W.SW LO 

W.NW  ....LI 
W.NW....a9 


SW as 

sw....w...a5 

SW L2 

8W.by8...ae 
8  W.byS... a  5 
8W:by8...ai 
SW.by  8.. .a  4 


SW.by  8... a  5 


W.SW LO 


9th. 


SW.byS. 
SW.byS. 
RW.  by  8. 
SW.byS. 
SW.byS. 
SW.byS- 
SW.byS. 
SW 


..ai 

.0.5 

.LO 

,.L0 

,.L4 


lOtfa. 


.L6 


2.7  Wert *-* 


SW 2.8 

SW a4 

8W 2.0 

SW ai 

SW a4 

SW ai 

8W a2| 

SW as  NW 

SW LO  NW 

8W LO  NW 

SW aslNW 


SW 
SW 
SW 
SW 
SW 
SW 
SW 
SW 
SW 


.a' 

.l: 

A* 

.L. 

.15 

.1 

.1. 


LO  SW i^ 


W.SW *>* 


W.NW 4J 

NW.byN..t3 

N  W.byN 

NW 

NW 

NW 

NW 


M 

.i5 
.U 
.il 
id 
i5 

ao 


SW a9jNW.byN..a« 
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Hourly  direction  and  relative  velocity  of  the  windy  ifc, — Continued. 


i 


DECXMBER,  1881. 


o 

I 

A.  M. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

P.  M. 

1 

9 

3 

4 

6 

6 

7 

8 

9 
10 
11 
IS 


lltb. 


Wind,  from 
whence,  and  rel- 
ative veloeity. 


NW.  byN 
NW.  by  N 
NW.  by  N 
NW.  by  N 
NW.  by  N 
NW.  by  N 
NW.  by  N 
NW.  by  N 
NW.  by  N 
NW.  by  N 
W.NW... 
W.  byS-., 

W.  byS.. 
W.8W... 

W.  byS.. 
W.  by 8.. 
W.  by8.. 
W.  by8-. 
W.  by8.. 
W.  byS.. 


.2.5 
.2.8 
.2.7 
.2.0 
.2.0 
.1.2 
.1.8 
.2.0 
.1.3 
.0.7 
.0.5 
.1.5 

.1.6 

.as 

.LO 
.0.8 

.as 

.0.1 
.0.9 

.1.1 


12tb. 


Wind,  from 

whence,  and  rel- 

atiye  velocity. 


W.  by  8.. 
W.8W... 


W.  by  8.., 
W.  by  8... 
W.  by  8... 
W.  by  8... 
W.  by  8 . . . 
W.8W.... 
T^.  8 W^.  •• . 
W.8W.... 
8W.  by  W. 
8W.  by  W. 


13th. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


14th. 


.a  5 

.1.0 
.0.8 
.a  4 

.0.3 
.0.4 
.0.5 
.1.6 


W.  by8 
W.  byS 
W.byS 


.1.0 
.a  5 
.0.7 


8W 

8W 

SW 

8W 

8W 

SW 

SW 

SW 

SW 

SW 

SW 

SW.byS 


SW.byS. 

SW.  by  8. 

W.8W... 

W.byS.. 

W.byS.. 

W.byS... 

W.8W.... 


.2.1 
.1.4 
.2.0 
.1.4 
.a  9! 
.0.6 
.1.2 


Wind,  ttom 
whence,  and  rel- 
ative velocity. 


.2  4 
.2.1 
.2.9 

.ao 

.3.8 

.a  6 
.a5 

.20 
.2.5 
.1.5; 
.1.7, 
.2.1! 
.21 
.2.01 
.1.8 
.2.2 


W.byS — as 

W.8W 1.1 

8W.bTW..1.2 
SW.byW..1.3 
SW.  byW..1.4 
SW.  byW..1.3 
SW.byW..a7 
SW.byW..1.4 

W.  SW 20 

W.  SW 1.5 


15th. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


16th. 


Wind,  from 

whence,  and  reL^ 

ative  velocity. 


NE.  byN... 1.2 

NE. 2.3 

N£..byE...1.8 


E.by  8 1.6 

SE.  by  E.. .  .2. 0! 
SE 2.6; 


NW 1.6  SE.by8....2.2 

N.NW 2.5  S.byE 1.8 


8W.byW..L8 
SW.byW..1.7! 
SW.byW..a9 
8W.byW..ai 
SW.byW-.as 
SW.byW  a  9 
8W.byW..22 

W.SW 2.P 

W.8W 2.6 

W.SW 2.4 

W.  by  8. ...1.1 


N.NE 

N.NE 
N.NE 
N.NE 
N.NE 
N.NE 
N.NE 
N.NE 


.as 

.4.0 
.4.1 

.a  9 

.2  9 
.25 
.1.8 

.a7 


W.SW 
W.SW 
W.  SW 
W.SW 
W.SW 
W.  SW 
SW.  by 
SW.  by 
SW.  by 
SW.  by 
W.  SW 
W.SW 


W. 
W. 


.25 
.2  7; 
.a  9 
.as 

.4.4 

.4.8 
.4.6 
.5.5 


i/V .  .5.  3 
W..4.1 
4.5 

— a6 


.a  6 


NE.  by  N. 
NE.  by  N. 


.1.2 
.1.6 


8.byE 1,T  SW.byW. 

S.by  W....1.3'SW.  by  W.-aS 
S.by  W....1.3  SW.byW. .2  2 
S.  SW a4  W.SW 2.9 

s.  SW ai 

O •    O  vT   •••••• w«  C    >•••••■■••••••■■ 

O  ■  O  W  ••••«•  v»  tM  *••■••••«••••••• 

Oa    O  V*    ■••*••  &•    *      *•••••••*•••*«•• 

SW 22 

SW.byW. .21 

8W.byW..l.7iE.by8 J.  2 

W.  SW 21  E.by  8 LL 


A.  M. 

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 

11 

12 
P.  M. 
1 

2 

3 
4 

5 

6 

7 

8 

9 
10 
11 
12 


17th. 


E.  by  8 0.8 


SE 


.a  3 


18th. 


E.NE as 


W.SW a2 

W.byS. ...1.2 

Wegt 1.4! 

W.  byN. ...23 
West 2.6 


SW.byW. 

SW.byW.. 

SW.byW., 

SW.byW.. 

SW.byW. 

SW.byW. 

8  W.  by  W. 

SW.byW-. 

SW.byW. 

W.SW 

W.SW 

SW , 


2.8 
2.7 
2.3 
20 
20 
1.5 
1.8, 
1.8' 
2.5' 

a  7 
a4 

as 


E.NE ai 

NE.  byE...a7 
NE.  byN...a3 
NE.  byE...a6 
N.byB a4 

•«•••• *•«••••••• 

N.byB as 

SE ae 

S£.byE a9 

SE.  byS....a7 

s.  SW a7 

S.  Btt......i.3 

SW.byS... 1.5 
SW.byS.. .1.0 

SW 1.0 

SW.byW.. a  9 
SW.byW.. a  6 

8.  8W^. 1.0 

8.  SW a9 

Wert 1.6 

W.  byN.. ..1.4 
W.  byN... .a 9 


19th. 


W.NW  ....a7 
W.NW  ....a 4 
W.NW. ...a  5 

NW as 

NW a6 

NW ai 

NW.  by  N..a8 
NW.  by  N..1.3 

N.NW^ 1.9 

N.NW 1.7 

NE 2.8 

NE.byE...2.4 

NE.  by  B...a6 

N.  N  W 0. 6 

N.NW L2 

N.NW 1.8 

North 24 

NE ao 

NE.  by  E...2.5 
NE.  byE...8L8 
NE.  byB...aO 
NE.  byE...2  7 
NE.  byE...2  9 
N.NE. a2 


20th. 


N.NE a2 

N.NE a7 

NE 4.2 

NE.  byN...a8 

NE 4.1 

NE.byN...a4 

NE a6 

NE.  byN...3  8 

NE 2.7 

NE 28 

NE 24 

NE 2.2 

NE.byN...2.4 
NE.byN...2.6 
NE.  byN...2.9 
NE.  byN...2.6 

N.NE 2.1 

NE 1.1 

NE.  b^N...1.2 
N.  NE ..... .0. 7 

NE 1.1 

nl!i. ........1.  ■> 

NE.  by  E...a9 

NE as 


21it. 


22d. 


E.NE ah 


N.NW ai 

NW.  byN..ai 

N.irw a3 


N.NW ai 

NW.  byN..a3 
NW.byN..a2 
NW.  byN..a8 
NW a2 

NW as 


E.  byft ai 

NE.  byE...a7 

NE a6. 

8.  SW 1.8 

S.  SW 21 

S.  byW....1.7 
S.byW....24 

South 2.4 

8.  SB 26 

SE ai 


NW.byW..ai  RabyE....a0 
NW.byW..ai  8E.byE....a4 

W.NW 1.3  SE.byE....a5 

W.NW a4  SE a6 

NW.byW..ai  SE a6 

NW ai  8E.byE....a6 

•  •■•••••••••••*•  i9I!lj*  DVl!<« •  •  •«J*  O 

•  •••«■•••••••*••  £«•  OJ!i  ••••••4«0 

B.  SB 6.5 

................  Jca,  Dy  o. ....()•  1 

•  ••■........■.•.I  b.  Dy  o.....o.(S 

'  E.  NB 4.5 


A.M. 
1 
2 
3 

4 
5 
6 
7 
8 
9 
10 

n 

12 


23d. 


24th. 


E.  NE 4.6 

E.  NB 4.3 

£.  NB as 

E.  NE as 

B.  NB......4.0 

B.  NE as 

NE.  byB...a4 
NE.  byB...a6 
NE.  byE...ao 
NE.  byE...2.7 
E.  NB 2.4 


NW 


.ai 


W.SW a2 

W.byS. ...a  5 

W.  8W 1.1 

SW.byS... 1.2 

W.SW 1.3 

B.NB 2.31  W.SW a  91 


25th. 


W.NW ai 

N.NW a3 

North    ai 


26th. 


SW.byW..aO 
SW.byW. -a  7 
SW.byW.. 2. 3 
W.SW 2  01 


NB a2  W.SW 1.9 

B.NE a2  W.SW 1.0 


Bart. 


.a  I 


27th. 


28th. 


W.byS a  6 

W.byS. ...1.4; 

E,byN ai  Wegt l.a 


E.NB 
East. 


.as  W.NW 1.8 

.aijNw a  4 

....lNW.byN..5w3 


SW.byW.. 6. 5 
W.SW..... 6.0 

W.SW 5.1 

W.SW a  9 

W.SW 1.5' 

W.SW i.sl 

SW.byW.. a  5 
SW.byW-.as 
SW.byW.. 1.3 
gW.  byW-.1.7; 
SW.byW.. 1.0 
SW.byW-.LOl 


8.  SB 1.3 

S.SB 1.7 

S.SE 1.0 

S.SB 2.0 

S.SE 1.0 

S.SE 1.0 

8E.  by  8.... 1.0 

SE.byS 1.9 

SE 2.1 

SE.by  8 2.8 

SE.byS 2  9 

8E.by8....a4 
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P.  M. 

1 

2 
3 

4 

5 

6 

7 

8 

9 
10 
11 
12 


DKCEMBKR,  1881. 


23<L 


Wind,  from 
whence,  and  rel- 
ative velocity. 


S4th. 


.1.8 


NB 

NE.'bVN...l.l 
N.  NE a4 


Wind,  from 

whence,  and  rel 

ative  Telocity. 


8W.  byW..1.4 
1.9  8W.  byW..2.1 
SW.  byW..2.5 
8W.  byW.-2.9 
SW.  byW..2.6 

W.8W 1.5 

W.NW  ....0.8 
W.  byN....l.O 

Weit 1.5 

N.NW 0.41W.  by8....1.4 

West a  6 

w.  8W as 


NW 


.0.1 


25th. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


B.bv8 ai 

SE.byE....a4 

South &0 

SW.  by  8... 2.8 

S.  8W 2.8 

SW 1.8 

SW.  byS...2.6 
SW.  by  8  ..3.1 
SW.  by8...a5 

SW 3.5 

SW 2.6 

SW 2L7 


96tb. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


8W.  by  W. 
SW.  byW. 
SW.byW. 
SW.byW. 
SW.byW. 
W.  SW.... 
SW.byW. 
SW.byW. 
W.  SW.... 
SW.byW. 
SW.byW. 
SW.byW. 


.5.7 
.&7 
.6.4 
.6.3 
.5.8 
.&4 
.6.2 
.7.0 

.ao 

.6.7 
.7.3 
.7.5 


27th. 


Wind,  from 
whence,  and  rel- 
ative velocity. 


9Btii. 


Wind,  from 

whenee,  lod  rd- 

ative  velocity. 


W.8W a5 

SW a2 

SW ai 

8:8E ai 


8.  by  W....ai 
SW.  by8...ai 

s.sw ai 

8.  by  W....ai 

S.8E a6 

^Sonth as; 

South 1.7 


8E.by8....L? 
8E.by8....il 

SE Li 

SE.by8....1J 
SE.  by  8... .1.2 

S.SE LI 

8.SE L4 

8.8E as 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

W 

11 

12 

P.  M. 

1 

2 

3 

4 

5 

6 
-.7 
A 
.9 
10 
11 
12 


29th. 


30th. 


W.  SW 0.5. 

W.SW a4,. 

West 0.2. 

West ae;. 


Went 0.6  South 0.2 

NW.by  W..1.0|  8..by  E a 8 

NW a9  S.by  E 2.4 

NW.by  W..a4  8.  SB 2.2 


31tt. 


8.  by  W 2.0 

8.  byB 1." 

8.  byB a  6 

South 0.5 

8.  byB a4 


NW.byW. 
W.NW... 
W.NW... 

SW.byW. 


.ai 

.1.0 

.ai 
.a  4 


South a5 

8.  byB a6 

8.  SW a7 

SW.by8...1.3 
SW.  by 8.. .1.2 
SW 2.2 


S.SE L9  8W.by8...1 

S.SE 1.8' S.SW 1 

S.SE 1.2  S.SW 1.0 

S.SE 1.0  SW.  by  8... a  4 

S.  byB a8  8.  byW....ai 

S.SE a4|S.  byW....a5 

S.SE a9  8.  byW....a2 

S.SE a9  SW.by8...1.8 


8.  byB a6 

S.-byB a4 


SW 
SW.byS. 

SW 

SW 


.1.2 

.a  9 
.a  8 

.1.3 
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Obienred. 

Redaoed. 

Polnti. 

1. 

RelatiTe  ve- 
locity. 

«2 

1 

< 

Pointt. 

• 

a 

fl 

s 

0 

e 

< 

Korth 

10 
36 
30 
8 
17 
11 
23 
8 
3 
13 
92 
32 
29 
8 
7 
3 
13 
12 
31 
27 
33 
27 
36 
38 
22 
19 
14 
15 
21 
15 
16 
28 

1.45 
2.83 
2.04 
1.16 
1.74 
1.40 
1.07 
1.27 
0.73 
1.11 
1.12 
1.80 
1.17 
a94 
0.59 

ago 

J.  55 
1.16 
1.97 
1.83 
1.64 
1.55 
1.85 
1.31 
1.14 
0.92 
1.26 
2.07 
1.61 
1.44 
1.91 
2.10 

14.5 

102.0 

61.4 

9.3 

29.6 

1&4 

24.6 

10.2 

2.2 

14.4 

24.7 

57.7 

33.9 

7.5 

4.1 

2.7 

2ai 

13.9 
60.9 
49.1 
54.1 
41.9 
66.2 
49.6 
25.1 
17.4 
17.6 
31.1 
33L8 
21.6 
30.6 
58.7 

North 

ia3 

37.2 

31.0 
9.3 
17.6 
11.4 
23.7 

as 

3.1 
13.4 
22.7 
33.1 

3ao 
as 

7.3 
3.1 
13L4 
12.4 
32.1 
28.0 
34.1 

9ao 

37.2 
39.3 
82.7 
19.7 
14.4 
15.5 
2L7 
1&5 
1&5 
29.0 

U.98 

N.byE 

N.NE 

N.  by  E 

1QS.« 

N.NE 

63.  .V 

NE.  by  N 

NE.  by  N 

y.M 

NE 

NE 

MM 

NE.  by  E 

NE.by  E 

15,97 

E.NE 

E.NE 

21 4) 

E.  by  N 

E.by  N 

ItlS 

£a8t 

Ea»t 

2.2: 

E.  by  8 

E.  by  8 

Rtr 

E.8B 

E.8B 

ai 

SE.  by  E 

8E.  byE 

5F»tT 

8E.... 

SE 

3io< 

8E.  byS 

SE.  by  8 

7.« 

8.8E 

8.8E 

iX 

8.  byB 

8,  byE 

i" 

goatb 

South 

90.  :^ 

8.  by  W 

8.  by  W 

S.8W 

R? 

8.SW '. 

fcl* 

SW.  by  8   

SW.  by  8 

51  > 

gW 

SW 

»-h5 

8W.  by  W 

SW.  by  W 

4a5 

W.8W 

W.8W. 

fe> 

w.  by  8 

W.  by  8 

51.1 

Went 

West 

25..* 

W.  by  N 

W.  byN 

17.?? 

W.NW 

W.NW 

1-* 

NW.  by  W 

NW.  by  W 

3i:' 

NW 

NW 

31  ?i 

NW.  by  N 

NW.  by  N 

2iS 

N.NW 

N.NW 

Zl^ 

N.  by  W 

N.  by  W 

ear 

Calm ......  T  T , 

Calm 

79 

1 

81.7 

Snmi 

Snmi . .............. 

706 

46.62 

1005.9 

730.0 

1    loici: 

Table  0. — Mean  relative  velocity  of  the  wind  at  the  several  point*  of  the  am- 
pass,  in  miles  per  hnur,  1861,  Milwaukee,  Wisconsin. 


Points. 


-c 


North 

N.byE... 

N.NE 

NE.  by  N . 

NE 

NE.  by  E  . 

E.NE 

E.  byN... 

Eait 

E.by  8..  . 

E.SE 

SE.  byE.. 

KE 

8E.  by  8.. 

S.8E 

S.  bvE... 

South 

S.  by  W .  . 

8.SW 

SW.  by  8  . 

SW 

SW.  by  W 
W.8W.  ... 
W.  by  8  . . 


2.15 
a24 
3.99 
3.31 
2.85 
2.02 
2.79 
2.30 
2.44 
2.23 
2.48 
3.28 
2.97 
2.85 
2.81 
1.97 
2.14 
2.07 
2.62 
2.96 
a  24 
3.64 
3.02 
2.85 


^ 

S 


1.76 
2.03 
2.30 
1.72 
1.23 
1.09 
1.83 
0.10 
0.56 
0.80 
1.15 
1.01 
1.10 
1.45 
a35 
0.80 
0.62 
0.83 
1.40 
2.32 
1.49 
2.37 
2.46 
1.62 


s 


1.88 
3.91 
2.86 
0.90 
1.05 
1.83 
a90 
0.92 
0.92 
0.71 
1.29 
1.46 
1.13 
1.10 
1.24 
0.10 
0.98 
1.46 
1.87 
1.92 
1.70 
2.05 
1.76 
1.36 


*i 

9 

■ 

A 

1 

B 
-< 

a 

0.98 

1.45 

2.94 

2.83 

2.57 

2.04 

2.04 

1.16 

2.39 

1.74 

2.08 

1.40 

a99 

1.07 

0.77 

1.27 

0.31 

a73 

0.73 

LU 

1.18 

1.12 

1.01 

1  80 

1.71 

1.17 

1.26 

a94 

a82 

0.59 

0.54 

0.90 

0.SO 

1.55 

0.28 

1.16 

1.09 

1.97 

a96 

1.82 

1.34 

1.64 

1.37 

1.55 

1.33 

1.85 

1.21 

1.31 

I 


3.79 
a  71 

age 

1.43 
1.11 
L21 
1.38 

aoo 

0.48 
1.05 
1.02 
2.06 
1.88 
1.73 
a87 
1.33 
1.37 
1.50 
1.91 
1.99 
1.99 
2.53 
1.82 
L6S 


i 

I 


1.00 

a72 

1.66 
S.64 
a85 
1.48 
1.25 
a83 

a86 
a9o 

1.90 
4.82 
a22 
2.59 
2.78 
8.10 
a  75 
1.47 
1.80 
8.10 
841 
804 
9.27 
843 


S5 

JO 

a 

8 

e 


1.25 
a35 
863 
816 
2.15 
814 
2.51 

a  10 
a  10 

810 
9i55 
855 
821 
1.94 
L23 
1.01 
0.96 

a97 

1.07 

L35 

l.» 

867 

818. 

0.82  1 


» 


l.S 

a:: 

Lft 

1.5 
l» 
I 'if 

aw 

II.  ij 

l.?l 

8.17 
1.?: 
ITi 

1. 
1. 
1.H 
1.23 

!.•* 
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Mean  relative  velocity  of  the  wind  at  the  several  points,  ^.-— Oontinaed. 


Polnta. 

• 

< 

1 

•n 

t 

< 

i 

GO 

_• 

1 

1 

li 

-Wett 

9.65 
2.09 
2.25 
2.86 
2.09 
1.69 
1.82 
1.13 

2.04 
3.07 
1.10 
2.27 
1.26 
2.83 
1.54 
0.00 

1.39 
2.25 
2.03 
2.25 
1.89 
0.83 
0.85 
1.55 

1.94 
1.57 
0.89 
1.46 
a69 
0.77 
0.77 
0.99 

1.14 
a92 
1.26 
9.07 
1.61 
1.44 
1.91 
2.10 

2.38 
9.17 
2.31 
2.25 

a  70 

0.37 
0.41 
1.20 

2.25 
2.43 
2.58 
2.16 
1.03 
1.21 
1.12 
1.49 

1.92 
1.29 
1.63 
a85 
1.94 
2.11 
1.01 
0.00 

1.83 

"W.  bvN 

1.97 

"W.NW 

1.76 

NW.byW 

1»IW 

2.02 
1.40 

KW.by  N 

1.43 

N.NW 

1.18 

w.  by  W 

1.06 

BQmt '... ...... 

83.00  ' 

1 

46.50 

48.34 

3a  80 

46.62 

58.80 

61.07 

52.13 

53.66 

Heans 

2.60  ! 

1.45 

1.51 

1.21 

1.46 

1.65 

1.91 

1.63 

1.68 
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Tablb  R. — Reduction  of  the  unnds  to  the  Jour  cardinal  points  of  the  compass, 

September,  1861,  Milwaukee,  Wis, 


Polnti  in  degreei. 


Due 

11+ 

23+ 

33  + 

45 

56+ 

67  + 

78  4- 

78  + 

67  + 

56 -f 

45 

33+ 

22  + 

11  +..... 

Sanu 


North. 

East. 

Duration. 

Amount 

Duratton. 

Amount. 

10.00 

14.500 

3.00 

2.200 

35.31 

100. 0«2 

7.03 

19. 892 

27.72 

56.724 

11.48 

23.496 

6.65 

7.734 

4.45 

&167 

12.02 

20.928 

12  02 

20.928 

6.12 

8.560 

9.15 

12.811 

8.80 

0.411 

21.25 

22.7.30 

1.56 

1.989 

7.85 

10.006 

3.71 

3.394 

12.75 

14.125 

5.36 

6.739 

20.33 

22.823 

8.34 

17.282 

26.61 

47.983 

14.85 

23.898 

20.50 

23.967 

12.48 

17.9«1 

4.45 

4.167 

14.78 

28.874 

2.68 

1.569 

27.47 

57.553 

0.59 

0.529 

195.17 

375.009 

164.13 

273.795 

South. 


Duration. 


13.00 

11.77 

28.64 

22.45 

23.33 

15  00 

13.88 

7.41 

2.54 

&42. 

17.78 

20.50 

6.65 

6.47 

2.94 


900.78 


Amount. 


20.100 

13.635 

56.262 

40.827 

38.259 

23.276 

25.323 

9.673 

2. 808 

9.449 

32.058 

23.967 

a237 

3.788 

2.649 


306.311 


Weit 


Duration.   Amount. 


22.00 

2.34 

11.86 

15.00 

23.33 

22.45 

33.26 

37.27 

18.64 

12.94 

12.48 

14.85 

8.34 

6.13 

5.48 


25.100 
2.711 
23.304 
27.276 
38.259 
.34.840 
61.158 
48.645 
17.068 
ia261 
25.865 
23.898 
11.999 
11.710 
11.458 


246.37    I  379.552 


Table  S. — Resultant  direction,  mean  progress,  and  mean  relative  velocity  of  the 
wind  for  the  several  months  of  1861,  Milwaukee,  Wis. 


Month*. 


AprU 

May 

Jan« 

July 

August 

September 
October . . . 
Kovember  , 
December . 


From  the  duration. 


Wind,  from  whence. 


o  t  n 

N.  41  23  07  E. 

N.  20  36  30  E . 

N.  3  35  17  E . 

S.  39  42  13  W 

N.  37  05  53  E 

S.  86  05  52  W 

S.  56  04  09  W  . 

N.  79  19  18  W  , 

S.  61  37  20  W , 


Year 8.80  17  43  W 


Year  omitting  April. 


S.  75    10    35  W 


Mean  pro- 
greiM. 


a  190 
0.163 
0.030 
0.267 
0.185 
0.141 
0.216 
0.256 
0.349 


a  123 


From  the  amount. 


Wind,  from  whence. 


o       I 
N.  47    14 


It 
35  E 


N.  39 

8.  75 
N.  29 
N.  57 
8.  69 
8.  87 
8.  62 


56 
57 
16 
45 
30 
02 
33 


52  W 
32  W 
.32  E. 
43  W 
27  W 
56  W 
35  W 


0. 095       N.  76    36    45  W 


N.  87    24    54  W 


Mean  relative 
Telocity. 


2.74 


1.71 
1.76 
1.76 
1.63 
1.86 
8.07 
1.86 


1.71 


1.57 
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Table  U. — Storms  during  the  different  months  ^1861  at  Milwauket^  TTu. 


Date. 


April  4... 
6... 
8.9. 
9... 

11... 

15,16 

17... 

18... 

20... 

SB... 

83... 

24... 

25... 

26... 

26... 

30... 
Jane   14 — 

15... 

16... 
July      1... 

10... 

12... 

25... 

28..., 
Ang.    10.... 

11.... 

12.... 

12.... 


Wind,  ftorn 
wbenoe. 


E.  SE 

SB 

N.NE 

N.NB 

N.NE 

N.NE 

8.  8B 

N.  NW.  to  N  . 

8W 

8W.  to  W.... 

N.NE 

SW.  to  W 

SB 

SE.  toS 

South  

NW.toW.NW 

SW 

SW.  toW 

N.NE 

N.  to  N.NE... 

North 

North 

SW 

NW 

N.NB 

N.NE 

N.NE 

NE 


i 

g 
1 

0 

Q 


9 

13 

9 

7 

3 

36 

4 

8 

9 

6 

3 

17 

3 

5 

4 

8 

15 

14 

10 

10 

7 

11 

3 

6 

8 

8 

12 

7 


Relative  re- 
loeity. 


a 

p 

a 


s 


5. 
6. 
4. 
4. 
4. 
5. 
5. 
5. 
5. 
5. 
5. 
6. 
4. 
5. 
5. 
5. 
6. 
9. 
6. 
6. 
4. 
5. 
4. 
5. 
4. 
5. 
6. 
4. 


B 

p 

J 


3.7 


8  3.9 


a9 

3.4 
4.1 
Xi 
4.5 

4.1 

4.o; 
a  8. 

4.1 
3.8 
3.6 
3.« 
4.5 
8'  4.1 

3  a6 

2:  4.0 
6  4.U 
2'  4.4 

4  3.0 

5  4.0 

2  a6 

0]  4.0 

&  a7 

7|  4.8 
8  4.0 
Oi  3.6 


i 


4.11 

5.02 

4.2L 

3.93 

4.13 

4.53 

&12 

4.95 

4.94 

4.65 

4.53 

5.21 

4.00 

4.42 

&12 

4.95 

5.71 

6.54 

5.34 

5.41 

4.00 

4.76 

a87 

4.37 

4.33 

5.06 

.•5171 

a93 


Date. 


Aug.  13 

Sept.  15 

18 4 

20 

22 

Oct.     2 

11 

12 

14 

17,18... 

19 

29 

30 

Nov.    2 

10 

19 

22 

25 

27 

28,29.. 

29.30.. 
Dec  10 

14 

16 

20 

22,23.. 

26,27.. 


Wind,  firom 
whence. 


N.NE 

N.NB 

8.  SW 

North 

W.  SW 

W.  SW 

W.  SW 

W.NW 

N.NE 

N.NE.  to  N... 

W.  NW 

SW 

Wee! 

N.  NE 

S.  SW 

SB.  toS.  SE  .. 

W.  SW 

W.NW 

W.NW 

W.NW.toN.. 

W.NW 

N.toNW 

N.NE 

W.  SW 

NE 

E.SB.toE.NE. 
SW 


c 


s 
o 


9 


3 

4 
3 
4 
3 
5 
7 
9 
4 

17 
4 
5 
3 

14 
5 

21 
4 
3 
6 
4 
7 

11 
3 
9 
3 

11 

17 


Bdativeve- 
locitj'. 


E 

a   .s     f 

SIX       s 


4.« 

4.8 
4.3 
&3 

s.a 

5w2 
4.* 

5.0 
5.0 
6.0 
4.8 
5.6 
4.3 
6.2 
4.4i 
&5l 
4.7 
4.3' 
5.2 
4.5 
4.9 
6.3/ 
4.1= 
5.5 
4.2i 
&5- 
&0 

I 


4.0 
4.9 

4.  O, 
4.21 
4.2 
4.U 
3.4 
3L6 
4.2| 

a 

4. 
3w 
4. 
3. 

a 

a  5 

4.0' 
4.3 

a5i 

4.0i 

a9 
a  8' 

aej 
ae. 
a  9: 


2 

0 


4.:» 
4.45 
4.12 
Sl'T 
4.^ 
4.& 
4.« 
4.*i 

4.^: 

5.  '^ 
4.47 

4.i« 
4.1: 
A.C. 
4.  J 

4."?: 

42 
Hi 

4ti 
4.W 
4." 

4.1b 
4  54 

4.  a 

4. '4 
5.11 


Table  V. — Storms  in  the  year  1861,  Milwaukee,  Wis,;   compiled  by  their 

direction. 


Date. 


July    10... 

12... 
Sept  20... 
July  1... 
Oct.  17, 18 
April  8,9. 
9... 

11... 

15,16 

23... 
June  16... 
Aug.    10... 

11... 

12... 

13... 
Sept.  15... 
Oct.  14... 
Nov.  2... 
Dec.  14... 
Aug.  12... 
Dec.    20..., 

22,23 

April     4.... 

6.... 

25.... 

Nov.    19 

April  26.... 

17..., 


Wind,  from 
whence. 


North 

North 

North 

N.  to  N.NE.. 
N.  NE.  toN.. 

N.NB 

N.NB 

N.NE 

N.NE 

N.NE 

N.NE 

N.NB 

N.NB , 

N.NE , 

N.NB 

N.NE 

N.NE 

N.NE , 

N.NE 

NE 

NE 

E.  SEtoE.NE 

£.  SB 

SE 

SB 

SB.  toS.  SE  .. 

SB.  to  S 

S.8E , 


e 

B 
O 

a 
o 

e 


7 

11 
4 

10 

17 
9 
7 
3 

36 
3 

10 
8 
8 

12 
3 
4 
4 

14 
3 
7 
3 

11 
9 

13 
3 

21 
5 
4 


Belatlve  ve- 
locity. 


a 

D 

a 

a 


a 

B 

a 

o 


4.4  ao 

5.5  4.0 
6.3  4.2 
6.2'  4.4 
&0,  3.7 
4. 7  3. 9 
4.0  3.4 
4.2  4.1 

5.7  a4 
5.0  4.1 

6.6  4.0 
4.5  3.7 
5.  7  4. 8 
6.8,  4.0 
4.2  4.0 

4.8  4.2 
5  0  4.2 
6. 2  a  8! 
4.1'  a  9 
4.0;  a  6, 
4.2  a 8 

6.5;  a  8 
5.0  a? 
&8  a9 


4.3 
6.5 
5  0 


a6 
a  7 
a  6 


S 

as 


5  8i  4.5 


4.00 
4.76 
5  07 
541 
505 
4.21 
a  93 
4.13 
4.53 
4.53 
5  34 
4.33 
506 
5  71 
4.10 
4.45 
4.67 
4.67 
4.00 
a93 
4.03 
4.64 
4.11 
502 
4.00 
4.87 
4.00 
512 


Date. 


April  26 

Sept.  18 

Nov.  10 

April  20 

June  14 

July  25 

Oct.    29 

Dec  26,97... 
AprU22 

24 

June  15 

Sept.  22 

Oct.      2 

11 

Nov.  22 

Dee.   16 

Nov.  23 

Oct.    30 

Dec  10 

Oct.    12 

19 

Nov.  25 

27 

29,  W... 

28,29... 

April  30 

July  28. 

April  18 


Wind,  from 
whence. 


South 

S.8W 

S.SW 

SW 

SW 

SW 

SW 

SW 

SW.  to  W 

SW.  to  W 

SW.  to  W 

W.8W 

W.  SW 

W.  SW 

W.8W 

W.  SW 

W.8W.  toW.. 

Weet 

W.  toNW 

W.NW 

W.NW 

W.NW 

W.NW 

W.NW 

W.  NW  to  NW 
NW.toW.NW 

NW 

N.NW.toN  .. 


e 

0 

o 
.a 

g 


B 


4 
3 
5 
9 

15 
3 
5 

17 
6 

17 

14 
3 
5 
7 
4 
9 

21 
3 

11 
9 
4 
3 
6 
7 
4 
6 
6 
8 


RelatfTo  w- 
lodty. 


B 

p 
B 


B 


7  ^  — • 


a« 


a 

a 


I 

5l8 
4.3- 
4.4, 
55 

&a 

4.2 
5.8 

ao 
55 
6.7 
9.2 

50 
52 
4.2 
4.7 
5  5 
5.1- 
4.3i 
613; 

4.« 
4.3I 
521 
4.9- 
4.5 
5» 
50: 

5  8; 


-^- 


I 


4.5 
4.01 

a». 

4.0* 

a  6' 

ae; 

asj 

ai» 

a)> 

ai!> 

4.U 
4.21 
4.0 

a4 

4.  r 

as 

4.0 

4.0 

4.0 

ae 

4.2 

aN 
4.0 
a  5' 

4.» 

4.t: 


ai? 

4.ii 

4.13 
4.M 

an 

ap7 

a*«> 
4.  to 

aai 

6.>4 

4.51' 

4-KJ 

4-*^ 

4.35 

4.54 

4.4^ 

4.  iT 

4.7.» 

4.22 

4.47 

a93 

4.4:2 

4.69 

4.4i 

4.H5 

4.37 

4.S6 


BEPOST   OF  THE   SECBETAET    OF   WAR. 


783 


Tablb  W. — Showing  rain  and  snow,  with  different  toinds,  at  Milwaukee,  for 

the  yean  1861,  1862,  1863,  and  1864. 


§ 

a 

it 

%«  a 
O  A 

1^ 

Direction  of  wind. 

Mean  relative  ve* 
lodty. 

i 

h 

"sl    . 

o    ' 
e  o 

Direction  of  wind. 

Mean  relative  ve* 
lodty. 

1861. 
April      1 
3 

0.53 
0.09 
0.07 
1.04 
0.78 
0.08 
0  06 
0.30 
0.02 
0.14 
0.22 
a32 
0.30 
0.82 
a  01 
0.05 
0.38 
0.24 
0.10 
2.02 
0.24 
0.12 
•0.58 
0.01 
a  12 
0.29 
0.06 
a27 
1.04 
0.02 
0.78 
0.64 
0  63 
0.01 
0.15 
0.76 
0.25 

ao2 

0.53 
0.03 
0.57 
0.08 
0.94 
0.18 
0.02 
0.01 
0.33 
0.03 
0.63 
0.06 
0.11 
0.01 
a29 
0.06 
0.06 
0.86 
0.15 
0.10 
0.08 
0.04 

ao4 

'0.18 
0.31 
0.37 
0.85 
0.02  . 

0.45 
a  12 
0.21 
0.16 
0.22 
0.17 

1862. 

Jan.  17 
18 
19 
24 
26 
28 
30 

Feb.  1 
5 
10 
18 
20 
23 

Mar.  1 
2 
8 
14 
19 
22 
27 
29 
31 

April  1 
3 
7 
11 
14 
15 
16 
26 
30 

May  12 
15 
16 
17 
20 
25 
29 
30 

June  11 
12 
13 
15 
16 
17 
19 
27 

July  7 
8 
12 
17 
18 
19 
27 

Ang.    2 

3 

4 

8 

10 

13 

19 

30 

Sept    3 

x 

10 
15 
16 
22 
27 
29 
30 
Oct.      5 

a  12 

0.36 
0.57 
0.03 
0.75 
a  21 
0.04 
0  01 
0.14 

a  10 
a  10 

0.07 
0.06 
0.40 
0.01 
0.48 
0.42 
0.71 
0.02 
0.05 
0.01 
0.14 
0.53 
0.25 
0.88 
0.74 
0.14 
2.26 
a20 
0.20 
0.76 
0.08 
0.18 
0.57 
0.58 
1.12 
0.30 
0.90 
0.62 
1.08 
0.16 
0.41 
0.48 
0.09 
0.02 
0.86 
a  76 
1.19 
0.19 
0.06 
0.40 
1.10 
1.14 
0.01 
0.20 
0.90 
0.15 
0.05 
a  16 
a  57 
0.04 

a87 

0.35 

ass 

0.41 
0.59 
1.35 
0.42 
a64 
0.72 
0.37 
1.40 
1.04 

Calm 

N.NW 

South 

0.9 

4 

E.NE 

NW 

2.0 

s 

E.NE 

W.NW 

0.8 

7 

8.SE 

•  • . 

Calm 

as 

10 

NE.  bv  N 

Weet 

a3 

12 

N.NE 

Cftlm ..... 

16 

N.NE 

West 

1.5 

17 

SB.  by  S 

n*H  Vt  ■  lO  W«1PtJS#  •■«•■■■■■ 

0.5 

21 

8W 

s.sw 

1.5 

22 

8W 

W.  to  w.sw 

1.8 

26 

SB 

W.NW.  to  W 

0.3 

June      1 

w.sw.  to  N.NE 

W.NB.to£.NE 

NE 

0.9 

3 

NW 

1.5 

10 

8E   

3.6 

19 

S.8W 

S.SW 

1.0 

24 

8E 

N.NE 

5.5 

29 

SB.  toN 

E.NE 

2.9 

30 

N.NE 

N.W 

as 

July      4 
7 

8onth 

Calm 

sw 

8 

Weft 

11 

N.bvE    

13 

North 

16 

8W 

V 

18 

8W 

23 

SB.  toSW 

25 

SB 

E.SE 

26 

SW 

South 

4.5 

28 

Cftlin     ..,-,Tr 

N.NE 

1.0 

Aug.       6 
7 

NE 

SB 

0.5 

NB 

SW 

1.4 

11 

NE 

E.SE 

0.4 

18 

SB.  toNW 

We«t 

a  2 

20 

N.NE 

NE 

NE 

S.SW 

0.9 

31 

S.8W 

a5 

Sept.      1 

6 

8W 

1.6 

North 

E.SE.  toNE 

0.4 

9 

SB    

NE 

1.9 

10 

NW 

SW 

1.4 

12 

SW 

N.NE 

2.2 

15 

NE 

N.NE 

1.0 

19 

N.NE 

NE 

3w0 

24 

SW 

B.SB 

2.1 

26 

Wett 

8W. 

2.9 

28 

8W 

NW 

0.5 

30 

North 

E.SB 

0.5 

Oct.        1 

SB 

NW 

SW 

a6 

2 

NE 

a6 

3 

NB 

SW 

1.2 

9 

SB 

NE 

0.9 

21 

SB 

SB 

a4 

28 

Sooth 

We«t 

0.9 

31 

We«t 

SW 

SB 

1.2 

Nov.      4 

SW 

0.5 

18 

SE 

SW 

SB.  to  W.NW 

0.5 

20 

SB 

0.6 

21 

SB 

W.NW 

0.5 

22 

w.sw 

SB 

a4 

25 

N.NW 

Calm 

27 

8.  by  B 

SB 

0.5 

29 

W.NW 

SW 

0.8 

Bee.       5 

SW 

S.SW 

2:1 

6 

SW 

SW 

1.8 

21 

Calm 

Calm 

22 

East 

W.SW 

0.8 

1862. 
Jan.       2 

NW 

2.3 

0.2 
2.5 
1.0 
2.0 

NE 

B.8E 

3.4 
0.4 

7 

W.SW 

SW 

1.3 

10 

NW 

N.NE 

a9 

11 

SW 

NE 

2:5 

14 

E.8B 

NE 

0.2 

16 

Calm 

8.SE 

1.5 
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Table  X. — Showing  the  evaporation  and  humidity Jbr  different  tcindt  at  MH- 
wattket,foT  1862,  18ti3,  and  1864. 
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S/iowing  the  evaporation  and  humidity  fcr  different  winds,  Sfc, — ^Condnued. 
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1863. 

Sept.   18 

40 
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.075 

6 

19 
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1 

21 
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1 

26 
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27 

67 

.590 

.230 

1 
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3 
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Table  Y. — Milwaukee  for  1862. 
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Direction  of  wind. 
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Milwaukee  for  1863 — Continued. 
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MjHwmiket  for  1864 — Continned. 
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Milwaukee  for  1862, 1863»  and  1864 — ^Gontinued. 
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Table   AA. — Showing  the    toind,  taater,    barometer,    and  thermometer 
Milwaukee,  Wisconsin,  from  April  1,  1861,  to  December  31,  1864. 
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2  p.m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 

North  .. 

W.NW.' 
8\V  .... 
Went . . . 

NW'.". 

•  •   a   • 

1.9 
0.2 
0.4 

■  •  •  • 

0.5 

•  ■  •  • 

« 



29.396 

29.' 496* 

'29.'566' 

29."5i6' 

39 

•  •  •  • 

39 

•  •  •  •  1 

36 

. .  • . 

51 

29.088 

51 

3 

29.231 

43 

29.392 

38 

29.474 

41 

3 

9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  ro. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.m. 

2  p.m. 
3p.  m. 
9  p.  m. 

3  a.m. 
7  a.  m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  ro. 
3  a.  m. 
7  a.m. 
9  a.  m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.  m. 
9  a.  m. 

2  p.  m. 

3  p.m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.  m. 
2  p.  m. 
3p.ro. 
9  p.  m. 

SW.... 
North  .. 

0.7 
0.7 

29.501 

29.'555' 

'29.599' 

'29.'596* 

'29.'665' 

29.*569' 

45 

m 

«  •  •  • 

38 

•  w   •   • 

43 

•  •  •  • 

36 

•  •  «  • 

39 

•  •  •  • 

4J 

29.421 

38 

29.380 

33 

NE 

nb!."!; 

N.NB.. 
E.SE... 

1.9 

#  ■  *  • 

3.3 
2.7 
3.7 

N.-NE.. 

NE**.!!! 

NE 

NE 

4.7 

•  •  "  • 

4.0 

a9 

4.0 

ao6 
aii* 

3.00 
2.95 

29.404 

36 

A 

29.434 

32 

29.435 

35 

East 

e.'ne!! 

CtLHi 

Kant.... 

4.1 

*  •  •  ■ 

3.4 
3.2 
3.1 

N.NE.. 

n.'nb.'* 

N.NW. 

NW.... 

5l2 

•  •  «  • 

4.9 
1.2 
1.2 

2.97 

2^98' 
a  12 

a  14 

29.406 

36 

5 



29.521 
'29.475' 

40 

■  •  ■  • 

39 

29.409 

31 

29.397 

33 

E.NE.. 

e.*ne!! 

E.  NE  . . 
E.NE  .. 

ai 

2.3 

1.3 
0.3 

E.  SB  . . 

8*  SB.!". 
8.SE  .. 
West... 

1.4 

'2.2 

4.0 
2.1 

2.21 
a  25 

a  26 
a2o 

29.399 
*29.'43i* 
'29.'3i2 

40 

•  •  ■  • 

39 
'39 

29.199 

.18 

6 

29.021 

36 

2a  831 

41 

E.  SE  . . 

m.'.'.W 

8E 

S.  SE. . . 

SB  !*.'.!! 
b!'nb!! 

Eaut... 
E.8E  .. 

2.9 

'4.'9 
5.2 
2.4 

6.6 

•  ■  •  ■ 

1.6 
3.3 
3.2 

3.01 

3.6i' 

2.95 
2.99 

i'oi' 

2.' 95" 

2.86 

2.88 

W.NW 

North  \ ' 
North  .. 
N.NW  . 

4.5 

•  •  •  • 

4.3 
2.6 
2.5 

a  17 

i'92' 
an 
a  06 

29.176 

42 

29.031 

40 

7 

29.105 

42 

29.346 

36 

29.141 

43 

29.483 

35 

E.NB.. 

SE !'.!!! 

S.  S  iV . . 

asw.. 
sw".!'." 
SW*.!!! 

South  .. 
Calm... 

SB*!'.!!! 

South  .. 
Sonth  .. 
SW.... 

SW 

wiiw! 

North  .. 

N.NB.. 

1.9 

•  •  •  > 

2.8 
1.6 
3.0 

"5.'i 
'i'e 

0.7 
0.0 

■  •  •  • 

1.7 

«    •    •   a 

3.4 

1.5 
3.5 

•  ■  •  - 

4.5 

'as 

0.3 
3.8 

a  15 

3.23 

a  31 
a  35 

a  35 

a  25" 
a  16 
a  12 

'2."  99" 

a'oi 
2.95 
ao2 

a'oi* 

"aoe' 

2.96 

a  00 

29.158 

44 

29.472 

43 

8 

29.113 

42 

29.419 

36 

29.048 

44 

29.302 

42 

E."8B  .. 

Ba«t!!Ii 
N.NB.. 
NE 

2.4 

•   ■   a   • 

1.1 

4.2 
3.5 

2.98 

iol* 

2.91 
2.95 

29.080 

40 

29.194 

58 

9 

29.063 

39 

29.211 

48 

29.136 

41 

29.158 

44 

n.ne;.. 
n.'nb!! 

N.NB.. 

NE 

a4 

3.6 
3.5 
3.4 

2.99 

"ioo* 

3.06 
3.04 

29.207 

39 

88.988 

55 

10 

29.331 

41 

28.930 

57 

29.422 

46 

28.918 

63 

E.NE.. 

N.NB.. 
N.NB.. 
NE 

Eaii'ti.'I.' 

North  .'! 
North  .. 
Went... 

2.9 

is 

2.0 
1.5 

3.14 

3.12" 

.X13 

3.11 

29.417 

40 

29.025 

73 

11 

29.382 

42 

29.130 

56 

29.322 

45 

29.216 

43 

i.3  3.  is 

3.  6  i  OH 

North  .. 

ne!!!!! 

W.  SW 
W.8W. 

2.9 

•  •  «  > 

l.l 
3.3 
4.1 

2.97 

aoi' 
a  06 
a  07 

29.214     45 

29.053 

54 

18 

l.l 
0.1 

3.11 
3.11 

29.133 

41 

29.068 

53 

29.078 

44 

29.138 

47 

South  . . 
......... 

n'ne!; 

0.1 

•  •  •  • 

'a4 

3.12 
3.11 

w.sw 

West'!! 

W.NW. 

5.S 

•  •  •  • 

5.1 
L2 

1  a25 

a  25 
\  a23 

29.024 

47 

29.153 

45 

3.20 

28.'995 

'43 

29.248 

58 
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Table  AA. — Shotcing  the  wind,  water,  baromettr,  Ifc. — ContiDoed. 


'■''■     R«^    ■" 

3.4 

1.5 

2.98 

a.  97 

9B.9M 

45 

9».i4e 

4S 

MB. 

E.UB.. 

as 

a.  86 

w.''aw- 

3.1 

a.fia 

.a. 

ae.9M 

87 

98.»ia 

51 

MW.... 

w.swV 

2.9 

as 

2.  74 

aw 

i.33 
3.M 

9.m. 

98.960 

58 

.m. 

98.979 

SO 

98.1(0 

50 

8w:::: 

s.'b 

a'oo' 

O.  ni. 

98.  OSS 

61 

p.m. 

38.913 

60 

LB. 

99.IJ7 

63 

99.178 

H 

WMt... 

CHim::: 

o!u 

494 

p.  m. 

99.319 

47 

99.318 

49 

Wfirt... 

i.e 

3.86 

39.949 

35 

W.NW 

U 

9.96 
1.71 
147 
ISO 

a.  so 
lis 

3.4U 

p.m. 

98.184 

40 

99. 4U 

53 

1.  m. 

98.413 

ae.'JTfl' 

99.'966 

I 

9.40 

iio 

«43 

2  46 

p-m. 

29.  IX 

79 

p-ni. 

99.191 

67 

39.346 

66 

9.48 

p.  a. 

Nw'.:: 

NgRli  . 

ii 

38.  2M 

77 

p.  m. 

90.970 

67 

39.33S 

SO 

N,NE. 

i!^ 

£34 

iai' 

p.D. 

99.373 

49 

p-IIL 

30.393 

48 

98.409 

so 

C«l»i!l 

Is 

2.36 

i'io* 

9.3T 
9.49 

p.m. 

99.391 

59 

p.m. 

99.397 

49 

S9.369 
99."  394 

f 

V.7. 

N.NB. 

a!i 

9.J6 

9.34 

p,m. 

99.484 

54 

H.NW.. 

U3 

9.M 

39.531     S» 

3.40 

0.0 

9;  39 

9*.5«e   « 

S.KB.. 

s».*te   « 

SE 

0,1 

Clm... 

9.40 

».am\^ 

W.8W 

^1 

34« 

9KMS  ' «: 

«Lt43    :i 

3K38S     a 

»563     « 

4.0 

1.40 

ii 

9.39 

3.35 

9.34 

C^.. 

a< 

9.39 

p.  lU. 

ai'mo    » 
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TaBLB  AA. — S&otcing  the  wi*d,  water,  barometer,  ifc. — ContJDUed. 


»^ 

1 

„„. 

11 

1 

1^ 

i 

„. 

1^ 

ii 

i- 

:. 

1 

1 

J 

i 
i 

lesi. 

» 
u 
sa 

M 

% 

w 
w 

S» 

30 

3  p.  in. 
3  p.m. 

'is' 

3  p.m. 
3^""" 

S.SW.. 

ai 

i.i7 

1881. 
Jolj     1 

8 

9 
10 
11 
IS 

9  p.m. 

a  p.m. 
3  p.m. 

sS'm 

2  p.m. 

3  p.m. 
9  p.m. 

0k.d! 
9  p.m. 

3  p.m. 

3*m 

2  p.m. 

3  p.m. 

stm 

North - 

1.9 

!.!» 

a9.aoo 

71 

31463 

34 

8il.ti- 

0.S 

i.'o 

0.2 

"i'35" 
a!  37 

NdhIi.. 

a6 

a 

39.133 

7» 

99.504 

M 

39.335 

n 

99.601 

39,^51 

58 

39.639 

NB 

o.e 

a.a» 

W.NW 

1,S 

3  41 

39.383 
■39.0a." 

.* 

99.578 

68 

iiwi::: 

i.a 

129 
3.16 

a-u 

si:"::": 

ai 

3.46 

118 
133 

1« 

i'ii' 

no 

3.41 

99.538 

39.333 

8fl 

99.5T7 

Sorlh.. 

I.S 
1.0 

a.  3! 
a.» 

39.398 

74 

29.440 

80 

a9.aM 

71 

39,431 

67 

39.313 

70 

as.  391 

NE 

w.  sw' 

S.8W.. 

'6.' 8 
1.0 

2.51 

a.  33 

BE.'.'.'.. 

m".'.'. 

9,40 

39.330 

72 

39.307 

83 

39.968 

68 

'Ji^ 

74 

31308 

39 

d. 

145 

a  45' 

las 
14s 

99.983 

a.s 

a.  40 

Sp.iii. 

39.333 

39. 9^ 

3.'. 

0.0 

131 
23S 

Sp--^!  jfJ^E.- 

39.140 
39.338' 

ra* 

91330 

70 

Sp.  m. 

99.95« 

SE 

0.1 

3.31 

Bw'.::: 

8.8W.. 

t: 

143 

144 
143 

39.396 

«j 

».aio 

SO 

1.2 
0.! 

a.a3 

3.35 

si^n  isw"" 

^^1 

"ii- 

39.195 

13 

Sp.  m. 

99.240 

T8 

8.SW.. 

S.I 

3.3a 

asw.. 

1.9 

ailOT 

80 

99.934 

8« 

1.9 

l:i 

"i'o 

3.35 
B.3S 

SW.— 
BW... 

3.3 

3?:"  'w^"" 

31' 308 

TO 

99.934 

-B9.'iT5 

T8 

39,351 

63 

9  p.m. 
3  p.m. 

stm 
9  p.m. 

3  p.m. 

3fcm 

9p.in. 

3  p.'  m'. 

8W.... 

■f." 

ap.Di. 
sp.iii! 

31398 

Tl 

a9,i8a 

W«l  .. 

OS 

150 

39.433 

»■ 

w.sw 

t:e 

39.110 

89 

'i."s 

0.S 

a.« 
iia' 

3.38 

a.  as 

NW... 
N«.li  .. 

Nnrth". 

11 
3!' 

i'e 

a; 

14« 

136 
139 

139 
9;  94 

n:S:;«:-8w:: 

ai'ies 

74 

99.157 

7? 

39.458 

66 

99.150 

69 

39.481 

67 

99.991 

liz'l^-- 

1.3 

o!o 

137 

3.37 
3.31 

99.498 

68 

991343 
'9i'366 

64 

39.438 

81 

58 

XI.  403 

63 

aasM 

5B 

9p.a.    C^m... 

"i.'s 

338 
137* 

1« 

SB 

0.7 

IH 

99.391 

71 

991 2M 

8E 

flW..,. 
NorUi  .. 

1.1 
3!; 

13:1 
9.S7 

31331 

61 

ai'386 

39 

Tib. 

39.358 

66 

'i.3 

2.S 

130 
133' 

North.. 

Nonii'." 

4.8 

las 
lis' 

193 

3E;S:'ne::::: 

»p.  m.    >«rlh.. 

39.273 

TO 

39.433 

ffl 

29.338 

58 

aisas 

36 
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Tablb  a  a. — Showing  the  wind,  water;  barometer,  ifc, — Continued. 


Date. 


1061. 
Jnly     13 


14 


15 


16 


17 


18 


19 


90 


31 


S2 


83 


« 

O 
U 

a 
e 


a.  m. 
a.  m. 
a.  m. 
p.  m. 
p.  m. 
p.  m. 
a.  m. 
a.  m. 
a.  m. 
p.  in. 
p.  m. 
p.  m. 
a.  m. 
a.  m. 
a.  m. 
p.  m. 
p.  m. 
p.  m. 
a.  ED. 
a.  m. 
a.  m. 
p.  m. 
p.  m. 
p.  m. 
a.  m. 
a.m. 
a.  m. 
p.  m. 
p.  m. 
p.  m. 
a.  m. 
a.in. 
a.  m. 
p.  m. 
p.  m. 
p.  m. 
a.  m. 
a.  m. 
a.  m. 
p.  m. 
p.  m. 
p.  m. 
a.  m. 
a.m. 
«.ni. 
p.  m. 
p.  m. 
p.  m. 
a.  m. 
a.  m. 
a.  m. 
p.  m. 

p.  ID. 

p.  m. 
a.  m. 
a.in. 
a.in. 
p.  m. 
p.  m. 
p.  m. 
a.  m. 
a.iD. 
a.  m. 
p.  m. 
p.  m. 
p.  ID. 

a.  m. 
a.  m. 
a.m. 
p.  m. 
p.  m. 
p.  m. 


WIND. 


5 


KB 


Eaiit... 
Cafm  . . 
Calm.. 


8.  8W. 


8.  8 W . 
8.  8W. 
8W... 


NW. 


SB.... 
EaHt... 
NW... 


NE. 


8B.. 
Calm 
Wert 


West.. 


8W... 
W.  8W 
8W..- 


8W... 


8W... 
N.  NE., 
N.  NW 


If.  NE.. 


East — 
N.  NE., 
N.  NW 


NE. 


SB 

Bart.... 
Calm . . 


E.  SB 


Eaat 

N.  NB., 
N.  NW 


N.  NE.. 


North  .. 

N.  NW. 
Calm . . 


E.  SE.. 


SB.. 
Calm 
Calm 


8W... 


SE... 
8.  SE 


V 


1.1 


0.5 
0.0 
0.0 


L4 


1.2 

1.7 

as 


1.3 


l.G 
0.1 
0.8 


1.6 


1.J 
0.0 
0.5 


1.6 


1.4 
L2 
0.6 


1.5 


2.0 
1. 1 
0.3 


1.4 


a4 

1.1 
0.4 


1.0 


1.3 
0.2 
0.0 


1.0 


1.5 

0.4 
0.5 


4.1 


4.3 
0.8 
0.0 


0.9 


1.5 
0.0 
0.0 


1.3 


2.0 
1.6 


o  5 


2.31 


2.27 


2.25 
2.29 
2.25 


2.26 


3.23 
2.24 
2.25 


2.26 


2.26 
2.29 
2.33 


2.36 


2.43 
2.44 
2.50 


2.45 


2.45 
2.38 
2.42 


2.39 


2.36 
2.25 
2.31 


2.32 


2.32 
2.23 
2.37 


2.39 


2.40 
2.40 
2.40 


3.36 


3.30 
2.30 
3.23 


2.28 


2.26 
2.30 
2.29 


2.39 


2.34 

2.37 
2.35 


3.40 


3.31 
3.41 


1 

B 


a 

I 


29.516 


29.631 
29.-586 


29.536 
29.'468 


39.380 
39.396 


29.338 

29.261 


29.281 
29.'22i 


29.316 
29.346 


29.283 
29.378 


29.288 
29.227 


29.187 
29.315 


29.200 
29.'223 


29.363 
29.376 


29.403 
29.'443 


29.438 
29.486 


29.539 
29.556 


29.526 
29.571 


39.533 
29.'583 


29.406 
29.'45i 
29.373 


I 

5 

u 

g 


57 
63 
59 

hi 

TO 
65 
67 
77 
64 
64 
67 
63 

'ei 

74 

73 

69 

82' 

«' 

63 

75 

62' 

61* 

to' 

60* 


65 


57 
57 


63 
56 


59 

71 " 


62 
61 


65 
64 


Date. 


1861. 
July   35 


96 


27 


38 


39 


30 


31 


Aug.     1 


9 


o 
»« 
p 
o 

H 


3  a.  m. 
7  a.m. 
9  a.m. 
3  p.  m. 
3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.  m. 
3  p.  m. 
3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 
3  p.  m. 
3  p.  m. 
9  p.  m. 
3  a.m. 

7  a.  m. 
9  a.m. 

8  p.  m. 
3  p.  m. 

9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 
Sp.  m. 
3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 
3  p.m. 
3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.m. 
3  p.  m. 
3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 
3  p.  m. 
3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 
3  a.  m. 
7  a.m. 
9  a.m. 

2  p.  m. 

3  p.  m. 
9  p.  m. 


WIND. 


8W... 

'sw!" 


8W... 
8W... 
8W.. 


W.  8W 


E.8E 


Bast.. 

8E.. 

NW. 


NW.. 


NW. 

Calm 
Calm 


8W 


8E... 
SW., 

SW- 


8E 


8W.. 
SW.. 
8W.. 


W.8W 


8W.... 
SW.... 
W.8W 


W.SW 

..»• ...*■ 

sw  •  • . . 

O  tT    .  .  .  . 

SW.... 


Weit 


9 


«-  9 


•30 


o 

D 
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9.85 
9.88 


2.94 


9L90 
SL93 

9.81 


9.84 


2.71 
2.74 
9.79 


9.77 


9.80 
9.65 
2.88 


2.87 
2.75 
2.68 


ao  9.82 


ao 

I  •  •  • 

as 


9.  SB 

9L67 
2.74 


9.89 

r  «  A  •  •  « 

9.90 


as  9L89 

a«2L88 


9 

A 

•3 
u 

s 

I. 


9&8C3 
2B.'7i8    fl 

'ii'sse  9 
...  •  '  ••• 

'98.966'i4) 

99Lieif 


S.484    i3 

99l5I6,« 
'i9.*4»'  45 


S9.S90    7 

99.m'« 

29.186,7 

I-"'  , 

29.192   33 

'99LM3    2 

'saoKis 

'iB.'»i"  « 
a.*iol» 
»*2M  ■'<: 

».'374.ii 

a.'385'  i 


99. 


44 


199 

s&abs 

'».'SS6  ,  15 
i9L376    « 


S9.994.44 


99.891  I  4^ 

siwi'li* 
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Table  AA. — Showing  the  tcindt  foater,  harcmeUr^  ifc, — OontinaecL 


X>at«. 


1861. 
Not.  10 


11 


12 


13 


14 


15 


16 


17 


IS 


19 


SO 


I 


0 


a.m. 
p.  m. 
p.  m. 
p.  m. 
a.m. 
a.m. 
a.iD. 
p.  m. 
p.  m. 
p.  m. 
a.m. 
a.m. 
a.m. 
p.  m. 
p.  m. 
p.  m. 
a.m. 
a.m. 
a.m. 
p.  m. 
p.  m. 
p.  m. 
a.m. 
a.m. 
a.m. 
p.  m. 
p.  m. 
p.  m. 
a.m. 
a.m. 
a.m. 
p.  m. 
p.  m. 
p.  m. 
a.m. 
a.  m. 
a.in. 
p.  m. 
p.  m. 
p.  m. 
a.m. 
a.m. 
a.m. 
p.  m. 
p.  xn. 
p.  m. 
a.m. 
a.m. 
a.xn. 
p.  m. 
p.  m. 
p.  m. 
a.m. 
a.m. 
a.  m. 
p.  m. 
p.  m. 
p.  m. 
a.  m. 
a.m. 
a.  m. 
p.  m. 


WDfD. 


I 


|1 


iS! 


8oatfa. 


8W  .. 

WMt. 

Wait 


Wert... 


Wert. 
Calm. 
Calm. 


SB 

SIS*  ••  •  < 

Calm . . . 
Calm... 


NW .  •>< 


N.NW. 

NE.... 
E.ME. 


Eiut. 


NE.... 

North. 
Nw  ••• 


NW.*« 

■  ••••••a 

N.NW 
Calm.. 
N.NW. 


NW  .■.. 


N.NB. 
NW. .. 
NW-»» 


N.NE 


Calm. .. 
Calm. .. 

N.NW. 


E.NE 


E.NE 

E.SE. 

8B... 


SB. 


SB... 
S.SB. 
South 


8W. 


3.5 


3.3 
3.1 
&4 


3.4 


^1 
S-3 


2.79 


2.81 
2.64 
2.67 


2.93 


0.6 
0.0 
0.0 


L5 

>  •  •  * 

0.8 

ao 
ao 


a7 


0.4 
0.9 

1.1 


a4 


a4 

0.2 

ai 


■  •  •  * 

1.3 
0.0 
0.4 


a7 


a7 

0.1 
0.1 


as 


ao 
ao 
ai 


LS 


1.3 
1.6 
3.6 


4.9 


5.5 
4.4 
8.9 


3.6 


3.04 
a06 
3104 


2.89 

2.81 
2.64 
2.68 


2.73 


2.83 

2.85 
2.88 


2.89 


2.80 
2.74 
2.65 


2l68 

2.68 
2.72 

2.78 


2.67 


2.96 
2.92 
2.88 


2.81 


2.77 
2.74 
2.74 


2.78 


2.80 
SL77 
2.77 


2.78 


2.53 
2.65 
2.58 


2.68 


8&800 


S&998 
89.'33S' 


89.536 
S9.'664' 


89.570 
89.349 


aa3i8 

29'467' 


29.504 
S9.'5e8 


89.497 
89.306 


89.8SB 
89.'322' 


89.429 
99."587 


89.675 
89.666' 


89.624 

sifsei 


89.517 
89*583' 


89.572 
S9.'666 


89.581 
89.476 


89.809 
99.*643 


8&963 
89.' 126 


^ 


^ 


1 


54 


47 
^39 


46 
35 


35 
48 


47 
38 


50 
38 


40 

io' 


39 
34 


38 
30 


84 
35 


30 
32 


39 
34 


33 

40 


40 


43 
43 


43 
43 


Date. 


1861. 
Not.  so 

21 


88 


83 


84 


85 


86 


87 


30 


n 


p.  m. 
p.  m. 
a.  m. 
a.m. 
a.m. 
p.  m. 
p.  m. 
p.  m. 
a.m. 
a.m. 
a.  m. 
p.  m. 
p.  m. 
p.  m. 
a.m. 
a.m. 
a.m. 
p.  m. 
p.  m. 
p.  m. 
a.m. 
a.m. 
a.m. 
p.  m. 
p.  m. 
p.  m. 
a.m. 
a.m. 
a.  m. 
p.  m. 
p.  m. 
p.  m. 
a.  m. 
a.  m. 
a.m. 
p.  m. 
p.  m. 
p.  m. 
a.m. 
a.m. 

m. 

m. 
.  m. 
p.  m. 
a.  m. 
a.m. 
a.m. 
p.  m. 
p.  m. 
p.  m. 
a.m. 
a.  m. 
a.m. 
p.  m. 
p.  m. 
p.  m. 
a.  m. 
a.m. 
a.m. 
p.  m. 
p.  m. 
p.  m. 


I 


WIND. 


W.8W.. 
W.8W.. 


SB.  ••■ 


8.SE . . . 
8.8E  ■ . . 
S.SE  ••• 


8.8E  • .. 


W.8W. 
W.8W 


TT  .8  TT  •  • 

W»8W^. . 
Wert... 
W.NW. 


N.NW.. 

11 Vt    • • • I 

W.NW 
W.NW 


N.NW., 

N.NW. 
N.NW. 


8W. 


8.SW.. 
South . . 
W.SW. 


W.NW 


West . , 
West . . 
Calm. 


S.SW.. 


S.SE.  .. 
W.SW. 
W.NW 


W.NW 

W.NW 
W.NW 
W.NW 

West.. 


Wert. 
Calm. 


as 

1.0 

as 


as 


8l3 
2.4 
8.4 


8.8 


3.5 
3.9 
4.8 


4.4 

i*T 

a7 
8:3 


8.8 

>  «  •  • 

8.4 
2.7 
3.9 


8.1 
L5 

as 


1.0 

■  •  •  • 

8.3 

2.7 
2.8 


4.8 


8.7 

a  9 
ao 


ai 


8.8 

8.3 
^6 


3.3 

•  «  •  • 

1.9 
8.9 

a3 

1.1 


as 
ao 


.S, 


31 

•I 


8.72 
2.83 
8.81 


2.94 


-2.90 
2.93 
2.78 


2.78 


2.67 
2.73 
2.86 


3.00 

2.93 
2  79 
8.70 


2.60 

»  «  •  •  •  a 

2.65 
2.74 
2.83 


2.76 

»  »     •  •  « 

2.78 
2.77 
2.81 


2.88 

•  ••«•« 

8.92 
2.88 
3.07 


3.00 


3.02 
2.98 
3.12 


3.99 


8.91 
2.99 
2.96 


8.89 

aoo 

3.13 

a  14 


89.326 


89.501 
89.'44i' 


S9.334 
89.063 


S&891 

sasM* 


Sa751 

aa'TOs' 


Sa753 

aasei* 


8a958 
S9.'645' 


89.086 
89."^307" 


29.328 


89.367 
29.845' 

ai.'i37 


89.846 

'si'sCT' 


«9.318 

'iJiie' 

28.'956' 


89.304 
89*346' 


89.411 
39.372 

'29."3i5' 


I 


41 


33 
"45' 


45 
'45' 


36 

so' 


31 

'25' 


28 
36' 


35 
'35" 


33 

37' 


35 
35' 


30 
'37' 

■  •  •  ■ 

16 


19 


25 
"35" 


37 
26' 


24 

'is' 


04 

14 

"12 
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Table  AA.—'Shounng  the  wind,  water,  barometer,  igc. — Condoned. 


'•  ^• 

as-'sw' 

''1 

W,NW. 

a.9 

19.330 

19 

Wert... 

sw'.'.'.'. 

3.: 

0.3 

Ifcm 



S9.<7a 

» 

39.SS9 

4 

W«t-.. 

SSLHS' 

' 

:S; 

Calmly 
0.1.... 

39.  S« 

0 

Wert... 

sw'.::: 

8W.... 

sw.-... 

i! 

.m. 

:::;:: 

iasoi 
ssTmo' 

io' 

»se3 

3J 

8W.... 

(iw:::: 

CbIo... 
Calm-.. 

.m. 



S9.810 

38 

.m. 

£9,300 

M 

9ft.4fia 

K 

Cin... 

crtm::: 

Calm... 
SW.... 

0.0 

p.n.. 

S9.4OT 

39 

I>.in. 

S9.413 

« 

£9.<BI 

41 

SW-.. 
SW-... 

i'l 

p.m. 

».W 

as 

p.  B. 

19.19« 

SI 

».3OT 

54" 

p.;:: 

fis 

oil 

p.lD. 

».3M 

at 

W.340 

44 

W.NW. 

as 

*6.*8 

0. : 

p.™. 

a.  309 

44 

^S: 

"ss-'isi" 

:*;***: 

».O90 

ja' 

in. 

sw.... 

1.1 

im. 

sw.... 

sw.... 

1.1 

0.1 

W.993 

8W.... 

as 

W.OT5 

4T 

W.NW^ 
NW.... 

p.  B. 

W.5a3 

31 

■6i 

■.m. 

»W.... 

1.3 

wmi!!! 
w.aw. 

O.' 

as 

p.™. 

SftSTB 

S6 

»,BW 

27 

w.sw. 

is;;;: 

fi.1 
is 

3.D 

"■"■ 

99.B1S 

40 

p.m. 

S9.TS9 

33 

ID 

11 
ii 

V 

1 
1 

3a.m. 

W.SW. 

1.4 

"».m 

pi 

8w'.!'l 

l! 

'".'.'.' 

19.M 

's9.'m 

-. 

Ip.! 

w.ew. 

l.E 

ai 
1.1 

nwi  e 

stm 



^^\* 

Sp.  m. 

»p.  m. 

SE 

8.SW.: 

ew-.. 
w.sw. 

CO 

si' 

::::: 

SW.,.. 

4.6 

'"^S" 

W.SW- 

sS*;.:: 

Bp.^: 

8W.... 

is 

3.: 

»"»its 

9  P.O. 

ois 

9p.iD. 
3  p.™. 

S;:::: 

1.1 

::::: 

"fO-'m^  * 

3P.ib: 
9  p.  IB. 

N.  NW- 

■«»  "t 

ii-- 

i% 

»wl» 

Bp.m. 
3  p.m. 
9  p.m. 

NE.... 

S.B 

■»TiJ    ■■ 

NB..:: 

Calm... 

1.3 

Ol! 

■i»f. 

Crim...' 

Ol4 
0.1 

as 

Bp.m. 

SlfW 

»p.m. 

aiM 

8.8B... 

E.  3e!! 
B.  NE.. 

S.4 

fip.m. 

*«l' 

9  p.m. 

i! 

It^. 

KB.... 

sj; 

a.9 
"as 

DlI 

a* 

9.W'  ?: 

at  I 

»»,  £ 

'sw'.l!! 
•wm... 

as! 

■ii 

a9> 

Sp.». 



».».  i> 

9  p.m. 



flL31( 

9 
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Table  AA, — Shotoing  the  toind,  water,  barometer,  ^. — Coutinned. 


M.  MW. 

1 

91363 

<tr 

E.  NE.. 

0.1 

ssTae 

x 

:S: 

BOBlh.. 

i.\ 

S8.B39 

38 

W.NW 

as 

S9.003 

29 

w.sw! 

W.8W. 

5: 

f.a. 

S3.373 

19 

iiwo 

.1?. 

Lm. 

8W.... 

1.0 

i:l|:: 

0. 

"S: 

1B.»« 

.!?. 

BE 

s-se" 

Wert... 

2.2 

0.1 

m 

E:. 

S9.J00 
£9.'«3T 

29 

S9.518 

22 

W«l... 

wVnw. 

cgm... 

6.1 

.m. 

39.G3S 

31 

m 

».7H 

21 

».10l 

18 

Sonib.. 

0.9 

».eo9 

37 

:Z: 

8.  SE.. 

l™'iS:: 

<i; 

99.211 

Mfoii 

.^!. 

'.a.: 

asw.. 

8w:;:: 

'6.'i 

«:: 

I'S: 

aasK 
»:o9e 

40 

.r.".^^: 

8.S 

p.m. 

S9.1W 

20 

p.m. 

Wmi  .. 
W.MW. 

0^1 

39.«Bt 

15 

29.702 

OT- 

'.m. 

N.  NW. 
8E 

'i': 

P-B. 



S9.701 

36 

Baser 

24 

Sonlh.. 

3.7 

19.401 

24 

8.SE.. 

SB...:: 

lI 

p,  m. 

29.  «1 

95 

99.187 

■« 

"■"■ 

SE 

^S: 

BE 

s°8w:: 

ai 

29.376 

24 

Boulh.. 

LS 

29.212 

ie:i34 

k' 

..m. 

&:■: 

i:S 

29.941 

North.. 

a? 

'99;Mi 

SI 
'  91 

■.m. 

K.  NW. 
cilm... 

0.1 

29.707 
as;  685 

'.m. 

"wVii::: 
w:aw: 

■a 

iZ 

29,614 

90 

W.NW. 

99.299 

3T 

NW.... 
Culm.- 
N.  NW. 

0.: 
ai 

:S: 

;;;::: 

29.39S 

36 

"as 

W.NW. 

■K.  SW. 
Hmili.. 

1! 

!•-"■ 

29.341 

34 

p.111. 

99.339 

3) 

29.122 

North.. 

2S.4S9 

10 

NW.:;; 

2.: 

Vx 

p-^- 

39.983 

« 

39.34T 
39:638' 

'29;6se' 

29;6s6' 
is'.xo' 

■E: 

Clm... 

's.sw:: 

W.8W 
NW.... 

i 

"x 
-i 

'S" 

wfNW, 

2.2 

a.* 

29.979 

W.HW. 

49 

29.989 

-19 

W.8W. 
Cijni..; 

*i 

p.m. 

saoii 

-a 

99.931 

-IS 

Calid... 

eVse':: 
soBii,;; 

ao 
■i.B 

0.1 

'.a. 

29.791 
"29;is3* 

13 

■92 

99.103 

19 

W.8W 

91 

99.173 

Wnl  .- 

c^co,.; 

t'S: 

??'.^. 

..!! 

Wen... 

0.7 

29.853 

gS:::; 

Calm... 

cjn,;; 

0.O 
ao 
a« 

"ct'fl 

ai 

o.el 

[KD. 

29,833 

* 

.m. 

99.643 

10 

p.  ID. 

99.034 

94 

p.111. 

28;eJa 

39 
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Tables  AA. — Showing  the  wind,  water,  barometer,  8fc. — Gontmiied. 


Hour  of  day. 

wnrp. 

Heig't  of  water  above 
aero  of  tide  gauge. 

is 

9 

I 

Itete. 

wmo. 

|6 
-ss 

II 

Is 

I 

Date. 

1 

h 

► 

V 

« 

e 

E 

• 

lees. 

Jon.     18 

3  a.m. 
7  a.m. 
9  a.m. 
9  p.  m. 
3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 
9  p.  m. 
3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 
9  a.m. 
9  p.  m. 
3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 
9  p.  m. 
3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.  m. 

Oolm... 
Calm... 

NW.... 
N.NW. 

0.0 

6.6 

a9 
a3 

0.7 

1802. 
Jan.   30 

31 

Feb.      1 

9 

3 

4 
5 
6 
7 
8 
9 
10 

3  a.m. 
7  a.m. 
9  a.m. 
9  p.  m. 
3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 
9  p.m. 
3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 
9  p.m. 
3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
9  p.m. 
3  p.  m. 
9  p.m. 
3  a.m. 
7a.m. 
9  a.m. 
9  p.m. 
3  p.  m« 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
9  p.m. 
3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
9  p.m. 
3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
9  p.  m. 
3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
9  p.  m. 
3  p.  m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m; 
9  p.m. 
3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 
9  p.m. 
3  p.m. 
9  p.m. 
3  a.m. 
7  a.m. 
9  a.m. 
9  p.m. 
3  p.  m. 
9p.  m» 

W.NW. 

MW  .... 

NW.... 

Calm... 
Calm... 

a7 

M    •    •    » 

6.9 

ao 
ao 

99.411 
'99.'364' 

17 
'96 

•  «*• 



19 

99.973 

'99.198' 

9».9i9 

99.96i 

94 

31 
'34' 

•  *  »  » 

39 

NB 

n!nb*!! 

NE- .... 
N.NE.. 

N.  NB . . 

n!nb!! 

N.NE.. 
Eavt.... 

1.1 

«  •  « • 

1.7 
9.4 
9.7 

•  •  *  • 

3.8 

•  •  •  ■ 

4.3 
9.5 

ai 

Sovth  .. 

sisw.*." 

Weet... 
West... 

1.0 

•  •  *  • 

1.9 
8L9 

1.7 

t— 

90 

99150       3 

■••■•• 

99.300 

38 

Weet... 

Weet... 
Weet... 
Calm... 

9.1 
*9.'i 

a4 

99LdSQ  1    t* 

91 

99.376 
'99.' 483* 

34 

•  •  •  • 

39 

S9.792      e 

99.469 

19 

1 

Calm... 

E.NB.*.' 

Calm... 
Calm... 

ao 

•  •  «  • 

0.9 

0.0 

ao 

Calm... 

C«dm... 
Calm... 
B.  SB... 

ao.:;:;: 

39.805     ii 

99.409 

38 

«  •  •  • 

■  •  •  * 

ao 
ao 
1.9 

m  m  m  • 

"iaror'rit' 

99 

99.427     X 

9  a.m. 
9  p.m. 
3  p.m. 
9  p.  m. 
3  a.m. 
7  a.  m. 

B  VT      a  .  .  . 

w.sw! 

W.8W. 

w.sw. 

a7 

■  •  *  ■ 

0.9 
0.4 

ai 

SB 

Weet... 
W.NW. 
West... 

a9 

i'i 

1.4 
as 

99.477 

25 

93 

«  •  •  • 

•  a  •  • 

•  •  •  « 

'ffli'soi'i'u 

'99.  MO     "4 

9  a.m. 
9  p.  m. 

8.  SB... 

a9 

Calm... 

Calm... 
Calm... 

ao 

'6.9 

ao 
ao 

99.649     S 

3  p.  m. 
9  p.m. 
3  a.m. 
7  a.  m. 
9  a.m. 
9  p.m. 
3  p.  m. 
9  p.  m. 
3  a.m. 
7  a.m. 
9  a.m. 
9  p.  m. 

S.8B... 
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Table  AA. — Showing  the  windt  water,  harometer,  ifc. — Gontiniiecl, 
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33 
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30 
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9S 
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as 

'm 
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ai 
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Tablb  AA..—Shmei»£  the  wind,  water,  barometer,  lie. — Cantiaaed. 
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LB 
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9 
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a< 

.m. 
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9 
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!a.«B 

8 

99.533 

10 
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L3 

i.8 

n 

39.S33 
39.039* 

■».jes" 

91 

S' 

B.  HE.. 
Culm"! 

i.'i 

E 

39.  ne 

19 

E.SE.. 

Bouih'" 

8.  aw.. 

a; 

.=.. 

S9.338 

33 

^Z. 

».5oa 

99 

39. 173 

38 

8.aw.. 

L8 

39.334 

« 

SE 

SB 

1.0 
0.' 

.0.. 

39.949 

37 

39.030 

34 

E.8B.. 
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0.1 

.m. 

S&MO 

41 

.B. 

39.049 

34 

39.  M9 
».«3' 

37' 
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V.  NE.: 

a; 

.n>. 

99.394 

34 

39.194 

3a 

kVUbV. 

*■: 

,m. 

39.414 

35 

.in. 

39.  im 

37 

38.  »7 

43 

'.Z 

B.8E.. 

&0 
0.S 

38.689 
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49 
40 

98.741 
'38.784 

37 

a 

.,  m. 

E.BB.. 

s.kb:: 

W.NW. 
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0.7 

3a933 

3t 
37' 

■^S: 

N.NW. 

sInw": 

1.7 

0.! 

D.  m. 
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38 

S9.(»7 

■aB.iif 

^ 

•.o. 

N.  NE.. 



Ctii^:'.'. 

0.1 

p.  IB. 



».ii5 

xl 

■.m. 

NE 

Olm... 
dm... 

O.B  4.33 

'ft'e  "i.'ai* 
It  ff  4.95 

'm.'ii5' 

'39,'077' 

'35' 

V.<A. 

39.'ii9 

37 

39.0B9 

MW.... 

bIbb.'! 

Calm... 
Calm... 

:r 

at 

4.39 

4.9(1 
4.31 

99.137 

43 

99.933 

38 

99.318 

N.NE.. 

n.nb:: 

Ll 

4,9B 
'i'M 
4:10 

■e; 

99.318 

43 

39.3as 

99.' 139' 

38 
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N.NW': 

4.1 

"i'oe' 

'.m. 

99.  Off? 

37 
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": 

N.NW. 
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1.9 

'i'ii' 

■41" 

f.m. 

99.409 

38 

9B.a»i 

ii; 

NE  -  .. 

E^i..:: 

'i*! 

o:i 

4!  14 

4.  on 

89.514 

35 

99.497 

38.399 

v'.sbV. 

9:1 

4.09 
i'is' 

'.Z. 

39.391 

" 

99.391 

a» 

99.945 

fir- 

■i-3 

i'88 
'a'75' 

p.m. 

39.097 

49 

^»: 

39.0GO 

41 

39.077 

■E: 

Nwh.': 
Nw...: 
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C^m... 
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).»  3.MI 
1.0   3.OT 

'as  i.'os' 
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39 

19.087 

37 

■.D. 

99.090 

37 

.01, 

99.159 

45 

p.n.. 

89.904 

38 
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4.91 

tia' 
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.m. 
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'o.': 

S9.99S 

«0 
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99.904 

41 

39.190 

W«(... 
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0.5 
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4.01 
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3M 

p.111. 

39.308 

45 
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« 
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Table!  AA. — Showing  the  uiind,  water,  baromefer,  IfC. — Gontinned. 


8.8W  ..  a 
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.    N.NE  .. 


;  13  i'i 


N.NE  .. 

.   ttinb  .. 
.    K.NB  .. 

'.  HMs".'. 

'.    North'" 


St.VK 

4a 

M.ai3 

«3 

39.207 

41 

as.  196 

42 

a».*i8 

30 

S9.m 

44 

as-iM 

54 

19.016 

70 

SSlVBS 

St 

i».3H     89 

M-'rai'  so' 


Calm... 

0.0 

3. 41 

I.IB, 

39. 3» 

W.8W. 

0.4 

o.'o 

0.1 

1« 

'aia 

'.a. 

».338 

saira" 

fiS 

a.  341 

W.NW 

1.7 

3.S9 

S9.3n 

Wert   .. 
Vf'.8w'. 

o!i 

X49 

p,m. 

S9.aas 

74 

39.253 

75 

W.8W. 

.0.1 

'i'M 
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1.3a 

I..I1I. 

M.175 

68 

p.D. 

39.165 

7S 

».aT8 

NE 

cijm::: 

CUin... 

wisw; 
w.'sw': 

'ft: 
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'k'a 
'*'■ 

fti 

3.% 

'aw 

'ajs' 
a4o 
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p.m. 

99.141 

00 

p.™. 

99.143 

51 

.■q. 

s9,oes 

70 

.m. 

as.  06! 

79 

p,m. 

29.135 

« 

99.115 

«.'i3s' 

^». 

W.8W. 

IS-:: 

'a4 

5! 

"66- 

.m. 

89.140 

57 

nn. 

99.189 

NorOi-. 

S.> 

X30 

.m. 

99.917 

n.'nb;: 

s.: 

aa» 
a3& 

.m. 

99.949 

5a 

Lm. 

».aTo 

ne"::: 
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'aa 
ao 

0.3 

a3» 

a4s 
a  45 

.m. 

29.  SS 

SI 

.m. 

99.940 

S3 

a9.317 

'si"'.':. 

S.3 

"a 

ai 

a  43 
'aii' 

.=.. 

39.399 

56 

.m. 

39,407 

48 

99.  SM 

MP' 

*i.'i 
a? 

a  41 

'aii' 
a  45 

.m. 

99.535 

ei 

.». 

99.437 

56 

99.907 

SW-... 

'i'l 

"aii' 
a3» 

.m. 

39.  ice 

79 

p.m. 

39.  Ut 

U 

39.  OM 

m 
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as 
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p-m. 

99.' 997 

88 

p-m. 
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78 
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Table  AA..~Shotmng  the  wind,  vxUer,  barometer,  Ip:. — Gontinned. 


•■r 

Clffl... 

0.0 

3.SS 

"••" 

94 

1.2 

3.«0 

39:3RS 
99.338 

Bt 

iz 

8.ew.. 

BW'.'.'.'. 

a.! 
a.: 

ass 

3.tS 
3.M 

99.401 

es 

W.  8W. 

4.S 

3.U 

a9.3oe 

91 

w.sw. 

8w":: 

l:i 

3.74 

3.ea 

a.  71 

f.m. 

99.399 

73 

a  447 

Si 

f.m. 
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WMt.*:: 

4.- 

3.79 

am 
a4s 
3.x 

IB.  991 

9! 

p.™. 

99.430 

S3 

99.390 

M 

N.NB.. 

4.3 

3.44 

99.817 

56 

f.B. 

N.NE.- 
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3. 

0. 
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3:49 

99.S8T 

SI 
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38 

E.SE.. 
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3.4B 

p.  B. 

9B.509 

61 

p.  m. 

99.418 

60 

99.301 

78 

N.NE.- 

Ha 
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a  43 
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a  41 

..  BL 

99.938 

83 

99.99a 

83 

99.94S 

73 
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as 
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3.48 

99.338 

63 

P.III. 
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58 

99.918 

S3 

N.KE-- 

ai 

an 

aW 
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p.n.. 

99.199 

36 
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99.979 

SB 

99. 9« 

38 
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en 
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^»- 

99.993 

75 

99.331 

65 
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70 

W.NW. 

a< 
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99.JTL 

74 

99.381 

65 

99.433 

68 
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99.403 

81 
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a.RW.. 
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99.373 

68 

99.113 

79 
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1.8 
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99.333 
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0:9 

a7 

asB 

.BL 
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65 

W,8W 
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L7  aes 
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0.9  a58 
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8t 

99.940 

68 

99.943 

99.911 

68 
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89 

99.318 

73 

99:473 

69 

99:49S 

79 

99  46S 

£8 

^:.*". 

«■ 

99.309 
99.963" 
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99.930 

SS 

99.9OT 

77 

99.999 

70 

99.300 

81 

99.340 

87 

99.495 

65 

99.510 

70 

99.505 
99.331 

63 

99.510 

79 

99.483 

87 

99.5LS 

89 

99.493 

74 

S9.444 

SB 

99.490 

88 

99.396 

78 

99.360 

73 

99.378 

74 

99.™ 

78 

29.330 

73 

29.335 

71 

99.330 

B5 
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70 

846         BBPOBT  OF  THE  8ECSETABT  OF  WAB. 

Tablb  AA. — Shewing  the  mnd,  toaUr.  barometer,  Ifc. — Continued. 


l| 

|| 

»3 

f 

5S 

s 

|l_ 

BE 

L6 

3.18 

Siitt" 

"ise* 

8B.  I!" 

0.1 

3.(0 

3.61 
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11 
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is 
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ao,  3.76 

0,3  3.66 
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Cklm... 
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CIlD... 
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3."« 
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ae 
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LB 

iw 
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Table  AA..—'Shmnng  tht  teimd,  leater,  barometer,  Sfc. — Oontmned. 


atn 

C*li»... 

no 

3,73 

E.8E.. 

1,< 

a  71 

Ik: 

3.<8 

B.8W.. 

1.1 

3  71 

NW..., 

li 

an 

n: 

3,7H 

C>lai... 

IK 

3.70 

Nanh . . 

am 

N.NW. 

s.: 
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;i.«i 

E«t.... 

ain 

(ti 

M.NE.. 

aei 

NW.  .. 

NE 

1,1 

a  us 
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8.8E   .. 

aso 

asas 

8.8B... 

a.ew;: 

ai 

aw 

p.m. 

99.  »3 

ei 

p-m. 

99.138 

«7 

SS.1S3 

«B 

aaw.. 
"slaw" 
w.  aw'. 

ail 
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aM 

p-io. 

39.150 

83 

p-m. 

as.  ore 

78 

39.148 

m 

wisw! 

4.S 
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Toi' 

p.  m. 

99.930 

80 

p.m. 

99.118 

87 

tm. 

i»U7 

68 

w;ii::: 

w.sw. 

ii 

4.03 

p.  ID. 

».oa5 

75 

p.  ni. 

99.007 

65 

99.095 

65 

W.  NW. 

wInw. 

4.0 

a; 

U.8 

4.19 
4^14 

f.m. 

29.143 

70 

p.™. 

99.  IW 

79 

sa.ssi 

50 

NW.-.. 

S.1 

4.07 

99.841 

sr"- 

a.; 

4.09 

p.m. 

S9,99l 

64 

99.393 

se 

N.NE.. 

a95 

99.403 

« 

a:-.:: 

1.0 

a9» 

p.  ». 

S9.43S 

9« 

39.519 

ss 

Cairn'.'.'. 

0.B 

3.89 

a  93 

p.n.. 

99.498 

ei 

p.  ID. 

a9.sije 

69 

99,554 

56 

K.8B., 

1.S 

a»o 

29.533 

66 

cifJ".:: 

1.0 
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p.m. 

as.  511 

63 

29.458 

63 

BE 

CBlm'!! 

1.8 

aw 
3!m 

p.in. 

29,334 

73 

p.  nu 

28.281 

69 

29.978. 

M 

B.8E.. 

0.7 
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z9,S4a 
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29.271 

64 

39.141 

89 

NE 

9.3 
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6S 
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a3 

9.S 
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6S 
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NE 

as 
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N.  KE.. 
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164 
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9p.m. 
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69 

S9.ETB 

CI 

N.  NB.. 

13 
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HZ 

»p.iii. 
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63 

N.  NE.. 
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63 
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<0 

3.9 
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39.4SI 

61 

ni"" 

il 
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38.431 

65 

S9.458 

64 

SE 

ai 
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63 

SE 
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Sp.m. 

99.438 

63 

39.533 

63 

W.8W 
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4.13 
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58.506 

TO 

9p.iii. 
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67 

39.376 

68 
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as 

4!U3 

sp-'^- 

99.396 

81 

39.943 

99.285 

63 

V.  SE- 
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NE..." 

I.  a 
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ai 
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187 

Sp.  d>. 

39.998 

69 
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29.311 

63 

aiS' 

99.386 

60 

Sp-m. 

38.437 

63 

t\m 

39,466 

S9 

99.486 

61 

E.SE.. 

eVbe!! 

E.SB.. 
8.  8E  .. 

1.0 

3.83 
■4.0s' 

!"■■« 

99.464 

64 

a^B 

39.429 

69 

99.374 

3T 

SE 

i.i 

4.01 
4.13 
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63 

29.  IH 

64 

39.143 

63 

W.  MW. 

4.11 

99.168 

Tl 

w.sw. 

W.  8W. 
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4.31 
4.91 
4.33 

sp.m. 

99.901 

5T 

99.343 

54 

W.KW. 

ai 

4.37 

39.376 

CT 

■w'.svf'. 

a4 
as 

4.39 

4.34 

Bp.  m. 
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58  II 

i 
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1=61  1.   ,1 
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a  ,1 

'¥ 

'^ 

1  0   4.27 

1 

a     4i«e 
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as    4.14 

8.8W., 

hi    4.38 
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BE 

a.  4.43 
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|>.m. 
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Table  AA. — Showing  the  wind,  water,  harometer,  Sje. — Contraned. 


tS: 

N.NW 

i.a 

4.33 

39.ses 

N.NE.. 

LO 

4.38 

MB. 

99.3ST 

E.SE.. 

I.I 
a.a 

4.18 
3.M 
4.'(k' 

tS: 

39.493 

SW3J0 

N.  NE.. 
Culm... 

Calm... 

ai 

199 

SSiS: 

■JftKT 

v.l. 

NE 

"b:8b": 

E«.l.... 

fti 

'i.'aa' 

4.09 

».uo 

?:.Ei 

ii9.sn 

39.439 

E.8E.. 

cip.::; 

'6."i 

0.1 

4.11 
4.08 

9  p.".. 

».'» 

Sp.  B. 

».3ra 

49 

S9.~44T 

43 

C»lm... 

sb!::i: 

(to 

4.94 
4.19 

S9.'tia 

p.m. 

39.487 

99.499 

K.NE.. 

0.S 

a; 

4,SS 

9B.3SV 

IS: 

39. 3N 

39.999 

3p.lll. 
p.m. 

MB 

a.9 

4.91 

ai'sji 

M.  NB.. 

8wV.:: 

3.1 

di 

4.14 

4.ao 

■9.334 

8e::::: 

(Mm... 

(LI 

4.18 
4.  IT 

aaiw 

39.179 

38.979 

w.'sw: 

i.e 
is 

4.1 

ll 

a  p.m. 

18.933 

3*2: 

3p,  D. 

99l078 

3&0II 

w:nw. 

i.'; 

T37' 

99.141 

Sp.  m. 

39.305 

9e:i87' 

N.  NW. 

c»im::: 

Cklm... 

2.1 

Ct( 

11 

ap.m. 

31479 

9p.iii. 

19.494 

\''Z 

iAVia 

S.SW.. 

1.5 

4.48 

3p.n.: 
9  p.m. 

n-iee 

%r.:. 

a: 

*.m 

39.019 

49 

H 

i 

is 

1 

10 

lw«w 

L4 

4.60 

Tfcm. 

19.191 

!: 

4!4S 

!E;!|f:;; 

39.3711 

58 

39.450 

43 

7fcni. 

IS.  SIS 

4.36 

4.33 

4.3S 

9p.  m.  |-^j^. 

19.470 

S3 

13 

T».«. 
9*''m 

3  p.m. 
9  p.m. 

3  p.m. 

8.  aw.. 

39,390 

49 

H.  NW. 

4,39 

3.38 
4.  SI 

99.443 

49 

39.303 

39 

39.488 

W.8W. 

8w°.::: 

a' 

4.S1 

i'is' 

4:38 

39.339 

57 

39.9SS 

43 

».149 

ciom::: 

4.18 

4.00 
4.07 

39.044 

57 

39.061 

49 

19.079 

"w:mw: 
w:6w: 

3.0 
i'i 

Ul 

4.38 
4.38 

51 

19.3RS 

49 

39.308 

W.8W. 

w.'nw: 

Calm... 
Calm.. . 

(L4 

4.49 

"i.vi 

39.193 

51 

19.381 

39 

SS.4S3 

Clm... 

(ti 

4.  a 
4,'m' 

4.S9 

4.48 

391330 

44 

39.373 

39 

lBt:m 

19.371 

L8 

'i'i 

ft3 

as 

4.sa 

si 

Sp.m.' 

39.396 

4« 

1  9  E.  m.  j  W.  8W 

19.373 

43 

7«.m. 

19.191 

(L4 

4.48 

39.318 

its-ilfs" 

0,0 

ao 

-tT.. 

39.313 

40 

39,373 

9B.B. 

9  p.m. 
sim' 
9  p.m. 

9p:m: 

H.NB.. 

NE...:: 

Oil 

3U491 

47 

"1 

99,431 

4» 

39.381 

nb::::: 

Wen... 

^i 

i.3a 

39,353 
19:413 

45 

850         BEPOBT  OF  THE  SECHETABT  OF  WAB. 

Tablb  AA. — Showing  tAe  wind,  water,  barom^er,  Ifc — GontiDiied. 


ISj::IKv.::l5JlS|-s:si-lvll        li!:Sll:SE::IS3::::::l'i 


BEPOBT   OF   THE   8ECBETABT  OF   WAB.  851 

Tablb  AA. — Showing  ihe  wind,  mater,  baromrUr,  tfc. — Continued. 
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Tablb  a  a. — Shoudng  the  windf  water  ^  barometer,  igc. — ^Gontinaed. 
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Tablr  B  B. — Showiftg  the  duration  of  the  wind  at  the  several  points  of  the 
compass  for  each  hour,  the  stormy  and  cloudy  days  being  elimtnatedtfor  the 
following  months,  at  Milwaukee,  Wisconsin, 
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Tablk  B  B. — Showing  the  duration  of  the  wind,  ifc. — ^Oontinaed. 
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Tablb  B  B. — Showing  the  durtUian  of  the  windt  ifc, — Continued. 
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Tablh  B  B. — Showing  the  duration  of  the  toind,  ^v.^Continaed. 
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Table  B  B. — Showing  the  duration  of  the  wind,  igc. — Continaed. 
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Tablb  B  B. — Showing  the  duration  of  the  toindt  ifc. — Contioaed. 
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7 

8 

8 

5 
2 

1 

4 
1 

«  •  •  • 

6 
3 

2 

1 
1 
3 
3 
2 
I 
1 
1 

1 

1 

1 

2 

^ 

2 

2 

'!. 

!  19  «  9 

Sonth 

I 

1 

...Ml 

S.8W 

a 

2 

1 
1 
I 

5 

*  •  •  • 

1 
1 

5 
2 

t 

4 

3 

•  • 

1 

1 

•  • 

3S 

..    1 
1   1 

test 

8W 

2 

4 

1 
3 

1 
2 

2 

2 

2 

2 

1 

2 

i 

2 

1 
1 

911,.. 

W.SW 

1 

l.-Il  1 

Went 

1 

1 
3 

1 
2 

..!.... 

W.NW 

1 

3 

•  •  •  • 
»  •  •  • 

3 

1 

1 

4 

2 
4 

6 

1 

«  « 

..   ] 

NW 

1 

1 

I 

A  A    •    • 

1 

1 
1 

N.NW 

1 

1 

3 

3 

3 

2 

1 

•  m 

1 

■'  " 

.1..  .. 

IS 

16 

1     1 

Stuns 

15 

17 

17 

16 
3 

16 
3 

17 

16 

13 

12 

16 

16 

14 

1313 

lli9 

Si  7U 

1516 !« 

OalBS 

4 

2 

2 

4 

3 

2 

3 

6 

7 

3 

3 

5 

r  *i  'I'ff^'' 

i'V 
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Table  B  B.^^Shiwiitg  the  duration  of  the  wind,  ifc. — Continaed. 


PolDtl. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1 

2 

3 

•  » 

5 

1 

4 

m  • 

3 
3 

5 

•  • 

5 

6 

•  • 

m   • 

3 
3 

7 

•  • 

"i 
4 

8 

•  • 

•  • 

2 

I 
2 

•  • 

3 
"4 

■  ■ 

•  • 

12 
~4 

1 

•  • 

2 

•  * 

1 
3 
1 

9 

"2 

1 
5 

•  • 

3 

1 

10 

"2 

9 
2 
2 

1 

11 

•  • 

•  • 

•  • 

19 

AUOU8T,  1808. 

North 

2 

3 

2 
3 

1 
4 
1 

N.  NB 

1 

1 

I 

1 

3 

NB 

1 

B.NB 

BMt 

E.8B 

1 

•  *  •  • 

1 
12 

1 
"12 

SB 

1 
12 

1 
12 

1 
12 

10 

1 

1 
1 

•  ■ 

1 

1 
2 

•  * 
»  • 

2 

•  • 

•  • 

'2 

•  • 

2 

•  * 

1 
1 
1 

•  ■ 

•  • 

•  * 

2 

•  • 

3 

« ■ 

3 

1 

•  m 

•  • 

S.8B 

12 

7 

1 
2 
1 

1 

2 
2 

•  •  •  • 

2 
2 

1 

2 

2 

1 
1 
1 

11  19 

8oath 

1 

1 

1 

'3 
"2 

m  • 
«  • 

•  • 

•  • 

S.8W 

1 

I 

1 

•  »  •  • 

1 

1 

1 

1 

i 

8W 

3 

3 

3 

1 

•  • 

2 

I 

W.8W 

3 

■  «  •  • 

1 

1 
2 

1 

1 

*  •  ■  * 

Wwt 

1 
1 
1 
2 

•  ■  •  • 

•  •  •  ■ 

2 
3 

W.NW 

1 

1 

NW 

M.NW 

m  • 

15 

1 

14 
2 

14 
2 

13 
3 

10 
6 

8cuni 

15 

IS 

14 
2 

44 
~2~ 

8 
8 

11 
5 

13 
3 

14 
2 

15 

1 

14|14  14  13,12 

12,16 

16:15 

Calmi 

1 

1 

2;  2 

2 

1 

*  • 

2 
2 

3  4 

4 

6 
1 

0 

"i 

4 
1 

0|  0 

8BPT1MBBII,  1662. 
North 

^MH^» 

1 

1 

1 

3 

1 
1 

2 
'3 

•   • 

2 

4 

"\ 

1 

N.NB 

1 

1 

1 

1 

1 

2 

•  •  •  • 

1 

3 
2 

1 
3 

'4 

1 

NB 

9 

•  •  •  • 

1 
1 

— 

E.NB 

1 

1 

KMt 

.... 
1 
1 

B.8B 

1 
1 
5 

• 

8E 

2 
5 
1 

1 
5 

1 

6 

1 
6 

8.8B 

5 

5 

5 

1 
2 

5 

South 

1 

8.SW 

1 

1 

•  •  •  » 

1 

1 

*  • 

^  ^ 

8W 

1 

1 
1 

.... 

1 

W.8W 

Wert 

W.NW 

1 

1 

I 

1 

*i 

2 

*i 

»  m 
m   m 

NW 

1 

N.NW 

2 

8 

2 

8 

8 

SniBf 

8 

9 

8 

1 

8 

8 

8 

8 

6 

8 

6 

8 

1 

7 

7 
"2 

6 
3 

6 
~3 

8  7 

6 
~2 

6' 7 

1 

Calms 

1 

1 

0 
5 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

1 

2 

~sl 

JUVK,     1864,     AT 
THUNDER  BAT, 
MICH. 

North , 

N.NB 

4 

5 

5 

5 

5 

5 

5 

5 

7 

6 

4 

5 

4 

4 

4 

4 

4 

3 

4 

4 

9 

NE 

2 

1 

9 

2 

3 

I 

1 

«  •  •  • 

2 

3 

5 

1 

*  • 

•  • 

1 

9 

B.NB 

Bast 

1 

1 

.... 

1 

•  •  •  • 

1 

a 

2 

3 

2 

2 

1 

9 

I 

1 

1 

1 

1 

1 

2 

3  1 

1 

E.8E 

8E 

1 

•  •  »  • 

1 

1 

1 

1 

1 
1 
5 

2 

1 
6 

1 

•  •  «  • 

6 

4 

"5* 

6 

•  •  •  • 

5 

5 

•  • . . 
8 

9  ■ 

6 

5 

•  * 

8 

•  • 

4 
'9 

2 

•  • 

8 

1 
6 

1 

•  • 

5 

6 

1 
6 

9 

8.8B  ...• 

South 

5 

5 

5 

3 

4 

3 

6 

8.8W 

8W 

1 

1 

.... 

1 

2 

1 

1 

1 

1 

2 

2 

2 

2 

2 

1 

1 

«  • 

•  • 

1 
2 

•  • 

•  m 
m  m 

I 

W.8W 

1, 

Woft 

""4" 

2 
2 

1 

3 

1 

2 

2 
1 
2 

6 

2 

1 
2 

2 

3 

1 

•  • 

•  • 

1 

■  • 
•  * 

i 

m  m 

1 

•  • 

•  • 

1 

1 
1 

•   • 

9 

W.NW 

2 
3 

2 
4 

1 

•  «  •  • 

1 

•  • 

NW 

2 

2 

.... 

.... 

»  •  •  • 

1 

1 

9 

N.NW 

19 

19 

20 

"ST 

21 

Snmi 

16 

20 

18 

20 

20 

91 

28 

28 

21 

20'21 

1920 

19 

14 

14 

1616;  19 

Calnu 

3 

4 

2 

4 

2 

3* 

2 

2 

1 

1 

1 

0 

• 

1 

2 

1 

~3"2 

"3 

"i 

"6 

6 

3 
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Tablb  6  B. — Shatoing  the  duration  of  the  wind,  Sgc. — Continued. 


Points. 

1 
3 

2 

4 

2 

4 

4 

2 

5 

1 

6 

7 

8 
4 

9 
5 

JO 

11 

12 

1 
3 

1 
8 

1 
3 

1 
4 

1 

1 

1 
1 

7I 

1 

8 

1 

9  101112 

1 

JULT.  1864. 
Nor  h 

2 

1 
1 

4 

3 

4 

5 

5 

7 

>         1 

1 

7   7 

61 

1 
7 

7  IS,  1  < 

N.NB 

**!    • 

NE 

2 

2 

3 

2 

1 

1 

1 

1 



-- 

•  • 

•  •     •  « 

1 

•  • 

■  • 

1 

B.NE 

1 

1 

East 

1 

2 

I 

1 

1 

8 

2 

1 
7 

4 
1 
6 

5 

1 
6 

3 

1 
6 

y 

i.  i!  1 

1 

1 

r  1  ..  .. 

E.8E 

8  9,  8  8 

..  ..I   .L. 

i'l 

1     * 

SB •,... 

1 

•  •  •  • 

2 

2 

3 

7 

5 

3  1'  2  3 

8.  SB *... 

»,  I  » J 

South 

S.«W ,.... 

4 

3 

2 

3 

.3 

* 

5 

6 

5 

5 

5 

5 

5 

4 

31  sis 

1..    1 

? 

^ 

6  7  5  4 

..L.L.  .. 

sw 

1 

2 

2 

I 
3 

2 

2 

•  ■  •  • 

1 

1 

1 

«  »  »  • 

1 

8 

*  • 

•  A 

1111 

w.sw 

.  .1 

Weit 

W.NW 

4 

3 

2 

1 
9 

2 

1 
10 

2 

1 
9 

3 
6 

2 

1 
6 

2 

1 

I 

1 

1 

1 

1 

1 

•' 

•  • 

i 

1 

NW 

6 

7 

8 

6 

3 

1 

1 

•  •  •  • 

■  • 

1 

"1  i 

1 

m  • 

.    1'  2  3 

N.NW 

19 
"~4' 

7 

21 
2 

6 

22 

•  •*         ' 

••.--,--]-- 

• 

Sums 

22  1  23 

23 

21 

22 

1 

3 

22 

1 

3 

2S 
0 

4 

23 
0 

4 

23 
0 

4 

23 

23 

23  23*23  23;22  21, 1918 1514 

''III,       ,  . 

Calms 

AUGUST,  1864. 
North 

1 
3 

1 
3 

0 
2 

0 
2 

2 
2 

0 
3 

0 
3 

0 
3 

4 

31 

1 

A\   i. 

1 

4 

2 
3 

,  «,  5  e  7 

!   , 

3'  3  4(4 

N.NB 

.  .'1.: 

..t 

NE 

1 

1 

1 

1 

1 

1 

1 

2 

3 

8 

1 

1  1 

1 

E.NB 

"'!  " 

Bant 

1 

1 

1 

2 

2 

2 

1 

1 

1 

1 

1 

8 

8 

"3 

3 

i 

1 

1 

::i:Ti:: 

B.8B 

I  ■ 

*;--,--' 

8E 

1 

1 

1 

1 

1 

1 

8 

8 

3  a" '3!  3 

2*  3  ^  i  i  1 

8.  SB 

r 

Sonth 

2 

1 

1 

3 

1 
1 

3 
1 
1 

3 

«  •  ■  • 

3 

1 

3 

1 

3 

1 

3 
1 

1 
1 
1 

1 
2 
1 
6 

1 
I 

1 

4 
1 

6 

•  •  «  • 

5 

•  •  ■  « 

1 

5 

•  •  •  ■ 

1 

5 

m    ■ 
•    * 

5'  5  -i 

5'   A    ^.\     1  1 

8.8W 

1 

i 

1 

i 

i'l  1 

SW 

m  • 

1111 

W.8W 

*i   , 

Weit 

3 

3 

3 

4 

4 

1 
5 

4 
1 
5 

3 

1 

i    « 

2 

1 
6 

4 

I 
3 

8 

1 
3 

2 

1 

1 

i 

•  • 

•  • 

•  • 

■   • 

1,  3  s 

W.NW 

NW 

3 

2 

3 

4 

8 

2 

8 

3  <«  9  11  Q  a:  4'  X  a  3 

N.NW 

.:,.:.:  .J- 1- A'.:.. 

17 

1 

14 

"li 

0 
9 

1 

8 

18 
0 

10 

18 
0 

12 

18 

151411  1417 

Sums 

18 
0 

15 

17 

1 

12 

16 
2 

10 

18 
0 

8 

18 

18 
0 

18 

18 

18 

18,18 

i8;i7;i5 

Calms 

0 

0 

0 

0 

0 

"ol"© 

0|  1    3j'  31  4  7  f  1 

JUNK,  JULT,  AND 
AUOLST.  1864. 

North 

13 

13 

14 

14 

10 

13 

18 

15 

15 

15 

14 

14 

13 

1 

1 
1 

Id  10 

N.NB 

NE 

2 

4 

5 

6 

6 

1 

1 

•  •  •  ■ 

8 

8 

4 

6 

9 

8 

1 

1 

2 

1 

1 

i;..  13 

B.NB 

1 

East 

2 

1 

1 

2 

3 

4 

'    5 

5 

4 

6 

5 
1 
9 

■  •  •  • 

15 

1 

•  •  ■  • 

7 

1 

11 

•  *  ■  » 

16 

7 

1 

14 

•  •  *  • 

15 

7 

1 
15 

■  •  •  • 

18 

6 

'5  4  3;  3  a 

.  J.- ...... 

3  4  3  i 

E.8B 

. .  .  .1. .  • • 

SK 

2 

1 

2 

1 

1 

2 

'    1 

3 

3 

1 
12 

1 
8 
1 
6 
3 
13 

6 

1 
12 

1 
•2 

i7i6'l&i5Il    b'  6  3J  4  S 

8.SE 

..1.;..:.  ;..  ..!..! 

South 

11 
1 
2 

11 
1 

4 

10 
1 
4 
1 
9 
1 

13 

9 

•  •  «  • 

3 

10 

I 
4 

10 
1 
2 
1 
6 
4 

18 

■'\ 

12 
I 
2 

1&'1K17'1R19I7'I4  13H11 

8.8W 

3}  8  3  3  fi 

..'  1   1,  1 

8W 

1 

1 

1 

4 

3I  2:  3  3 

w.sw 

2  6  9 

Wei.t 

ii- 

8 

2 

10 

8 

2 

15 

6 
4 

18 

8 

3 

18 

6 
3 

16 

7 

I 

11 

6 
1 
6 

3 

8 

8 
1 
8 

1 
2 

\  Vi  i 

1 

2 

W.NW 

r  1 .... 

NW 

1  *°" 

4 

4 

a  4,  443   s;  4558 

N.NW 

.  1.  I.L  .  1 

1 

. .  ..J..  •• 

>;57 

1 

!60 

62 

1 

63 

'    1    ' 

i_j 

Sums    

59 

56 

161 

1 

60 

99 

61 

62 

1 

63 

62  |61 

'e2;60|6055304r45|4558 

Calms 

1    8 

!    6 

1 

1 

4 

.    7 

1 

~2 

3 

4 

3 

i» 

0 

0 

1 

8 

'  1 

1 
1 

i^ 

3 

7 

13 

16 

18. 

1 

1811 
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Table  B  B. — Showing  the  duration  of  the  tcind,  8fc, — Continued. 


Pointa. 

1 
S 

2 
3 

3 
3 

4 
2 

5 
2 

6 
2 

7 
2 

8 
3 

9 

10 
5 

11 
4 

12 

4 

1 
3 

2 
2 

3 

4 

2 

5 

1 

6 
1 

7 
3 

8 
4 

9 
4 

1011 
2  3 

12 

JUNK,  1865u 
North 

a 

N.  NB 

1 

NB 

2 

1 

I 

2 

1 

2 

2 

5 

4 

2 

1 

1 
I 

2 

1 
1 
1 

2 

2   11.- 

E.  NE 

•  • 

1    1 

Emit 

2 

2 

2 

2 

2 

.... 

1 

1 

2 

2 

5 

1 
3 

1 

5 

1 

4 

1 
4 

3 

2 
2 
4 

1    2 

E.SE 

SB 

1 

1 

1 

1 

1 

1 

* 

2 

1 

8 

2 

1 
8 

2 

I 
*8 

3 

1 
7 

IE 

0f 

1 

8.  SB 

South 

4 

5 

5 

4 

6 

6 

4   ^ 

3   3 

S.SW 

SW 

"i' 

2 

2 

2 

3 

1 

1 

W.  8 W 

We«t 

3 

1 

2 

1 

•  • 

1 

•  • 

2 

1 

•  ■ 

2 

•  • 

I 

3 

•  • 

•  • 

>> 

W.NW 

I 
2 

1 
2 

.. .. 



NW 

3 

3 

3 

3 

2 

4   2^ 

N.NW 

16 
2 

7 

16 
2 

6 

17 
I 

17 

15 

3 

17 

1 

16 
2 

17 

18 
0 

18 

18 

18 

1 
1 

• 

7 

16 
~2 

7 

Sanu 

17 

11 

1717 

I61G 
~2~2 

15  14 

Calms 

1 

3 

0 

0 

0 

1 

1 
7 

1 
7 

1 

JULY,  1865. 
North 

4 

3 

1 

2 

4 

6 

7 

5 

5 

5 

6 

7 

8 

8 

7 

N.NE 

NB 

2 

1 

1 

4 

5 

5 

5 

3 

2 

2 

2 

1 

•  • 

•  • 

E.NB 

EuHt 

1 

1 

E.SB 

.   . . 
1 
2 

1 
2 

1 

1 

1 
1 

1 
2 

1 
2 

•  •  •  • 

3 

•  • 

•  • 

•  • 

1 

•  • 

1 

•  • 

2 

•  • 

2 

•  • 

-• 

2 

SB 

1 

1 

8.  SB 

South 

1 

2 

2 

1 

1 

4 

5 

5 

5 

8 

7 

6 

4 

3  2 

S.SW 

SW 

2 

2 

3 

3 

2 

1 

W.  SW 

Wwt 

2 

2 
3 

5 

3 
6 

20 
0 

1 

2 
6 

1 

1 
2 
5 

1 

3 

2 

1 

1 

.... 

1 

•  •  •  • 

20 
0 

m  • 
•    • 

■  • 

1 

i 

1 

•  • 

"i 

1 

•  • 

1 
I 

17 
3 

6 

•  • 

•  • 

9 

3 

3 

W.NW 

1 

NW 

3 

4 

1 

2 

20 
0 

I 

20 
0 

7 

I 
1 

1 

■  *  •  • 

20 
0 

8 

1 

20 
0 

1 

N.NW 

1 

15 
5 

5 

17 
3 

19 

1 

19 

1 

19 

1 

Samf 

Calmf 

20 
0 

20 
0 

20 
0 

20 
0 

2020 
0  0 

19,19 
1    1 

19  19|i6 
~l~l|~4 

AUGUST,  1865. 
North 

6 

4 

2 

1 
I 

3 
1 
1 

4 
1 
1 

3 
2 

1 

4 
3 
1 

4 

3 

1 

5 
2 

1 

8 

9 

10 

9 

I 
1 

9 
1 
1 

7 

•  • 

1 

7 

•  • 

1 

9 

•  • 

•  • 

5 

s 

N.NB 

1    1 

NB 

1 

1 

1 

1 

•  • 

•  • 

E.NB 

Rust 

1 

2 

2 

2 

1 

1 

1 

1 

•  • 

6 
2 

6 

2 

21 

6 

21 
~6 

1 
1 
2 
1 
6 

•  • 

•  • 

1 

2 

1 
6 

m  • 
m    « 

1 

m  • 
w  • 

1 

E.8B 

2 
3 

1 
7 

•  • 

1 

•  • 

•  * 

•  • 

1 
1 

2 

9 

2 

5 

7 

■  • 

•  • 

•  • 

1 
2 

SB 

1 

1 

I 

1 

2 

1 

2 

2 

3 

4 

6 

6 

•  •  «  • 

2|4 

2 

8.  SB 

1 
9 

•  m 

•  • 

•  • 

•  • 

1 

1 

•  • 

8 

•  • 

•  • 

•  • 

1 

.South 

5 

2 

3 

4 

5 

•  •  •  • 

4 

1 
3 

4 

1 
2 

5 

*i" 

1 
3 
I 
3 

5 
1 

1 
1 
1 
1 
2 

6 
1 
1 

•  •  •  • 

7 

•  •  •  • 

1 
1 

9 

•  •  •  • 

8 

M.8W 

8W 

2 

4 

2 

2 

2 

1 

W.8W 

.... 

•  •  •  • 

•  •  •  • 

•  •  •  • 

26 

We«t 

2 
1 
4 

I 

23 

4 

4 

3 

2 

1 

3 
1 
5 

1 

W.NW 

1 
2 

NW 

25 

7 
1 

9 

1 

7 
1 

25 

2 

6 
1 

25 

5 

1 

23 

1 

1 

1 
1 

I 

N.NW  

1 

26 

24 

24 

Sttmt 

26 

26 

24 

26 

27 

2627-27 

25^23 

2018120 

Calmf 

4 

2 

1 

1 

2 

4 

1 

3 

3 

3 

1 

0 

1 

1 

0 

0 

2 

4 

7 

9 

7 
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Table  B  B. — Shotting  the  duration  of  the  windt  Sfc. — Gontinned. 


PoiDtN. 

1 

8 

3 

11 

4 

8 

1 
8 

5 

8 

1 
3 

6 

7 

1 
8 

1 

7 

7 
3 
3 

8 

11 
3 
3 

9 

10 

11 

18 

18 
17 

1 

8     3 

I 
i4 

1 
5 

1    t 

1 

8l»'i»n» 

1    -, 

JUNK,  JULT,  AND 
AUGUST,  18C5. 

Korth 

14 

15 

14 
3 
8 

17 
3 

4 

16 

1 
1 

16  18'if^ 

17115 17 
1'..-.. 
«  r  * 

'   1   ' 
i   ! 

17*31181615 

N.NE 

i 

NB 

3 

8 

1 

7 

"i' 

7     5 

3I  I'  3  1  ,. 

E.  NE 

1 

r  1  1  I  J 

Eaitt 

8 

3 

ft 

5 

»' 

3 

1 

4 

8 
1 
5 

1 
1 
5 

•  •  ■  • 

4 

1 
6 

1 
9 

1 

3 

1 
5 

1 

15 

1 

3 

1 
5 

1 
4 
] 

y 

1 

11 

1 

31 

i'  i  i ..  i|  4 

«  »  9  9  i 

E.8E 

....    8   3   3  3*  3'  1    1   1 

8E 

3 

3 

3 

3 

. . . .' 

5 

7     10 

1       1 

18  1  90 

14    10,  7   8  10  8 

8     3'  2^  1;  ll  3 
19  30^1^1  1 A  if^ 

8  6  6  S  1 

8.  SB 

..{..    1    1.. 

Soath 

10 

8 

1 
5 

9 

i 

.9  i 

fi 

8' 

1 

io 

1 

9 

10 

I 
6 

14*13  l.-tl«  13 

8.8W 

1  1 

I 

1 

t         i    ' 

RW 

3 

"i' 

•l 

6  ' 

1 ' 

..;.  'i  - 

..|..  ^ .           ..  .. 

I   3  3  i  1 

"W.  8W 

....;   1 

3       1 

1 

..     •■*••    >.    •• 

Wr»t 

7 

1 

10 

11  1 

7 

I 
13 

1 

m; 

7 

7 

3 

15 

1 

63 
3! 

7 
3 

18 

1 

63 
3 

t 

4  1 
8  1 

15  ; 

8  1 

1 

3 

3 

13 

3 

~5~i 

4 

4 
18 

1 

63 

3 

8    i 

1 
1 

Q:   I 

S  ..!  3  4  ( 

W.  NW 

3 

li  i   i 
8  3   1 
1|  3  3 

1    1'  I   1  1 

NW. 

9 

8 

1 

1     8  3| 
1     ]    1 

3)  4  5  5  4 

N.KW 

I  ' 

3!..  ..   1  i 

1 

68     64 

1 

Soini 

59 

60  ' 

61  ! 

63| 

65 

63  fi364|(>4  61»|s454S&5dSD 

ChIdin 

6 

5 

3 

4  ! 

3:3111 

0 

3      Si 

T! 

1 

4   6 

\n\u  IW131 

Tablk  C  C. — Shotcing  the  duration  of  the  wind  at  the  several  points  of  ikt 
coMpoM  for  each  hour  of  the  day,  the  stormy  and  cloudy  days  being  efima- 
ated  fiiT  the  following  months  : 


Polota. 

1 

a 

3 

.     7 

IS 

3 

1 

a 
a 

•  m  » 

4 
9 

4 

S 
Ifi 

a 
9 

*'i 

1 
4 
3 
5 
15 

5 

6 

7 
'     1 

;  87 

31 
6 
5 
9 

8 
ll 

9 

1.1 

10 

t     n 

11 

t     S 
'  89 

19 
1(J 
31 

39 
8 

4 
8 

18 

1 

8 

3 

4 

5 

\     .1 

6 

t     8 

23 

19 

7 

3 

18 

se 

7 
1     3 

3a. 

8     9 

10;  11 

13 

JUNK,  JULT,  AND  AU- 
GUST,   1861,    1863, 
1863.   AND  1864,  AT 
MILWAUKKK,   WIS. 

Korth   

5 

18 
7 
1 

I 
3 

s 

31 

7 

3 

"3 

1 
4 

»     S 
34 

5 

1(1 

!     ? 
36 

€ 
4 

1 
3 

\     1 

S 
13 
33 
10 

7 
48 
56 

\     1 
IS 
83 
IS 
S 
48 

\     7 
i  19  I 

9   13  1(^!  7 

N.NE 

34    36'  ?i 

>  I3i  ia 

\  15'  2a 

\  33  30 

»   13   IS 

5   18*  15  15 

NB 

E.NE 

IS 

s 

1   IS 
1    IS 

3o 

13 
6 

34 

96 
4 
3 

10 

»  24 
23 

a 

45 
47 

a 

8 

11 

83 
13 

33 
IS 

s 

51 
49 
4 
7 
6 
34 
6 

13J  11!  1 
10      71    . 

17    2   8 

5     2!...l..- 

Eiwt 

B.  SB 

6'    6 
13'  81 
10:  21 

IS 

ae 

61 
16 

4 

•  S 

31 

57 

10 

8 

8 

'8 

33 

13 

3 

1     4     . 

51    . 

19   K 

9   J( 

7     ( 

13   1( 

11    1: 

6     ( 

3    : 

5     1    3   i 
5453 

SB 

i    9 

3I  a 

9!  IG 
9   20 
31    SO 
8    13 
11:  16 
19  31 
10|  18 

3    8    5   4 

8.  SB 

6 

3 

9 

3U 

32 

6 

9 

13 

3 
4 

13 
15 
34 

11 
18 
12 
14 

4 

4 
10 
\% 
24 

8 
20 

9 

9 

5     8 
5     1 

dI    4    7    4 

Soath 

5    4'    3    S 

8.SW 

131    8 

16i  17 

30!  31 

4;    3 

14,  13 

1     9!  13 

9^  12!    7 

8     »'  15 
81    14i  11 

9    16  11   13 

SW 

36'  31 

19 

7 

8 

11 

11 

8 

15  19 

S  90|24  34 

S     5  16  17 

W.SW 

18!  18 

18 

5 

13 

16 

7 

13 

8 

17 

12 

3 

6 
7 
15 
7 
4 

8 
5 
15 
9 
3 

7 

7 
9 

J 

18   11 
3     8 

West 

5 
13 
17 

9 

4 
11 
15 
10 

131 

m 

8i  11 

14     14 

W.NW 

15 

10 

3 

19 

8 
6 

6     8     5     1 

NW 

10     5!     4      7   10    9    « 
a    4:    .5.    61    4!  12  1(^ 

N.NW  

10     a  11 

133 

,     1       '       '      i- 

Sams 

139 

130 

119 

144|l93 
65  42 

304'334 
25     4 

236 

339240 

340 

241 

239 

338234 

212 

I70135!l38133;l3»li4 

123  118 

1 

6 

•,118  1 13  i  17 

Calms 

109  1  i'i 

3 

1 

4 

6 

1 

•  • 

1 

"7 

~r 

3 

85 

8 

1 
6 
6 

1 

66' 101' 10;! 

1       1 

1 

k  •« 

JUNK.  JULY,  AND  SKP- 
TKHBSR,    1863.    AT 
CLKVKLAND,  OHIO. 

North 

3 
3 

1 

. 

I 
3 

•  •  • 

1 
1 

3 
2 
1 

1 

5 

6 

1 

3 

10 

1 

3 

11 

4 

•  •  • 

10 
5 

"5 
9 

1 

8 

10 

8 

• 

N.NB 

4 
3 

3 

1 

1 
1 

1 
1 

1 

1 

•  •  • 

1 
1 

1 
8 
6 

7 

1      I 

I   1  a 

NB 

i 

E.NB 

...      1 

3... 

•  •  • 

BMt 

1 

1 

1 

35 

8 

1 

3 

37 

1 

1 

8 

36 

1 
6 
1 
1 
1 
3 
1 

•  •  • 

•  •   • 

"1 

1 
1 

1 

8 

... 

1     1 
8   19 

..     1  .. 

E  HE               

. ..  '••• 

SB 

8 
34 

8 

86 

8     3 
86   22 

1 

•  •  • 

a 

1 

1 
1 

1 

1 
3 

1 
3 

•  «  * 

4 

3..  . 

8.8E 

i6  ill 

6 
3 
4 
4 

7 

•  •  • 

5 

1 

4 

1 

5 
3 
4 

1 
6 
2 
0 

4 
3 
5 
1 
4 
3 
7 
3 
4 

a   3  « 

South 

3 

7 

3 

3 
7 

4 

"s 

1 

1 

3 
3 
6 
5 
3 
3 
1 
1 

1      1 
8     6 

8.8W 

3 

3 
3 

6 
4 

6 
3 

6 

J 

4 
3 

"4 

3 

7 

9 
5 

1 
J 
3 
1 
6 

3 

8 
8 

6 

7  9  « 

SW 

3     3 

6 

1 

1 
9 
3 
9 

6 
1 
1 
4 
3 
8 

7 
1 
1 
4 
1 
6 

8, 

...     3 
1     1 

4  3  1 

W.SW 

1 

1 

"*S 

1 
1 

...   3  1 

W««t 

•  •  ■ 

1 
3 

1 

•  •  • 

1 
3 
8 

1 
1 
1 
3 

1 

•  • 

•  • 

•  • 

i 

W.NW 

3 

1 
3 

8 

1 
4 

8 

1     9 

1    1 

•  •  >  •  •    1  * 

NW 

H  NW 

9 

...     -| 

".iix:.'- 

... .  1 

Rams  -■.-, 

46 

47 

47i  4.11 

44 

44;  43 

40 

39 

36 

39 

44 

46 

44 

4C^ 

40 

38 

34j  89  39|  3^ 

44  46  J 

1 

•  1 

"I. 

Calms 

10     9 

91" 

13!  13i  13'  13   16! 

17 

90 

17 

lai  lol  13 

16! 

16 

"li? 

38^  37!  37*  30  lit   > 
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Table  G  G. — Showing  the  duration  of  the  toindt  Sfc, — Gontinued. 


PolnU. 

1 
29 

2 

3 

• 

23 

4 

18 

1 
8 

5 

16 
1 
9 

6 

16 
2 

4 
1 
6 

7 

17 
2 

4 

8 

23 
3 
2 

9 

27 
3 

4 

10 

30 
2 
6 

11 

32 

1 
11 

12 

1 

2 
23 

3 

4 

5 

32 

1 
10 

6 

7 

8 

9 

10 
31 

11 

28 

1 
2 
1 
4 

"'9 

1 

23 

1 
4 
1 

12 

JUNK,  JULY,  A!fn  An- 
OUST,  1064  A  1865, 
AT  THUNDKR  BAT 
ISLAND,  MICH. 

Korth 

31 

26 

30 

33 

30 

31 

31 

34 

25 

V.  NE 

1 

VR 

5 

6 

6 

13 

17 

9 

6 

7 

7 

« 

4 

1 

5 

1 

16 

0 

T 

5 

1 
14 

3 

1 
6 

1 
3 
1 
26 
1 
4 
1 

3 

£.NR 

1 

Ea»t 

4 

4 

0 

7 

8 

8 

1 
5 

7 
1 
8 
2 
22 
1 
8 

•  •  « 

10 
7 

28 
1 

5 
1 
8 
2 

25 
2 
6 
2 

12 
4 

22 
1 

8 
1 

IJ 
1 

27 
2 
4 
1 

12 
2 

15 
1 

6 
2 

16 
1 

33 

"l 

•  •  • 

8 
2 
9 

•  «  • 

9 
2 

21 

I 
36 

**2 

1 
4 

"k 

1 

9 
2 

25 
2 

36 

"i 

8 

1 

2 
37 

7 
2 

27 
2 

3^ 

"5 

6 

3 

23 

1 

37 

1 

3 

4 

3 

23 

1 
38 

•  •  > 

2 

4 

2 
25 

2 
36 

1 

3 

7 
2 

19 

3 

E.SE 

SB 

5 

4 

4 

4 

4 

7 

9 

S.8E 

Sonth 

21 
] 
5 

19 
2 
9 

19 

I 
10 

1 
16 

4 
28 

1 

18 

"i 

■  ■  • 

15 
5 

33 
1 

19 

1 
10 

11 

6 
34 

1 

18 

2 
10 

1 
10 

6 
33 

2 

20 

2 

11 

•  •  • 

10 
6 

31 
2 

35 
1 
3 

31 
"3 

27 
"5 

24 

s.sw 

1 

sw 

4 

W.8W 

I 

Wwt 

18 
1 

20 
1 

15 

3 

22 

1 

4 
6 

•  •  • 

2 
3 
3 

1 

1 
3 
5 

I 

2 

1 
6 

1 

2 

1 
6 

1 

2 
2 
6 
2 

1 
2 
4 
2 

3 

J 

5 
3 

2 

8 

«  •  • 

101 

4i  10 

2     1 

lOj  10 

15 

W.NW 

1 

KW 

12 

N.NW 

2 

Tool 

,.„ 

Snmf  ...  ^,„,^.. 

109 

115 

121 

118 

L20 

8 

120 

119 

122 

122 

124 

124 

127 

1 

126 

125 

ld4 

126 

124 

121 

115 

104 

97 

109 

fjalmg 

19 

13 

7 

10 

8 

9 

"e 

6 

4 

4 

•  •  • 

3 

4 

2 

4 

7 

13 

24 

27 

281  31 

96 

JVNK,  JULY.  AND  AU- 
GUST. 1864  ft  1865. 
AT  THUNDKR    BAT 
ISLAND,  MICH. 

Nnrth 

29 
5 
4 
5 

22 
5 

19 

21 

30 
6 
4 
4 

21 
9 

18 

23 

23 
6 
6 

4 
20 
11 
90 
29 

19 
8 
7 
4 

18 
9 

20 

34 

17 

9 

8 

4 

20 

10 

17 

35 

18 

5 

8 

7 

20 

11 

16 

35 

19 

4 

9 

5 

22 

11 

16 

33 

26 
2 

8 

^° 

8 
17 
29 

30 

4 

6 

10 

27 

8 

16 

23 

32 

6 
9 
12 
29 
5 
14 
16 

33 

'I 

17 
33 

1 
10 

9 

31 

13 

11 

22 

36 

3 

4 

7 

96 
17 
11 
27 

36 
1 

4 
6 

29 
9 
9 
31 
37 
I 
5 
4 

I25 

30 
6 
9 
29 
35 
5 
4 
6 

33 

7 

9 
24 
38 
3 
3 
7 

33 

10 

7 

24 

38 

2 

3 

7 

30 
7 
6 
27 
37 
3 
4 

8 

31 
6 
9 
19 
36 
3 
3 
6 

31 
5 
6 
16 
31 
3 
4 
8 

34 
3 

.2 

27 
5 
4 

8 

31 

4 

,J 

27 
5 
6 

10 

29 
3 

4 

10 
24 

5 
11 
11 

96 

KE 

4 

Eut 

8E 

3 

9 

South 

25 

8W 

5 

Wert 

16 

NW 

14 

Suiiit 

110 

115 

119 

119 

120 

120 

119 

123 

124 

123 

1S2 

127 

128 

124 

124 

124 

122 

113 

104101 

101 

97 

102 

18 

13 

9 

9 

Q 

8 

9 

5 

4 

5 

6 

1 

0 

3 

4 

4 

4 

6 

15 

94 

27 

384  31 

26 
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APPENDIX  D. 

Return  of  Charts  issued  at  Detroit  and  Buffalo  from  July  1,  1866,  to  June  30, 

1867. 


Charts  of— 


1866. 


Lake  Erie 

West  end  of  Lake  Erie 

Kully'sand  Bow  Islands. . . . 

Straits  of  Mackinac 

East  Neebisfa  Rapids 

H«ad  of  Green  Bay 

St.  Clair  Flats 

BnfFalo  Harbor 

Tawas  Harbor 

Beaver  Qronp , 

Eagle  Harbor 

Agate  Harbor 

St.  Mary's  River,  No.  1 

St.  Mary's  River,  No.  2 

Maaniee  Bay 

Eagle  River 

Ontonagon  Harbor 

Sagioaw  Bay 

Tbander  Bav 

Marqnette  Harbor 

Presque  Isle  and  Middle 

Ixland. 

Lake  Huron 

Ronth  eud  of  Lake  Huron 

Grand  Island,  L.  8 

West  end  of  L^e  Superior 
Grand  and  Little  Traverse 

Bavs. 
North  end  of  Green  Bay. . 

Copper  Harbor 

L'Anse  and  Kewef^naw  Bay 
Portage  Lake 


25 
18 
21 
SI 
16 
19 
26 
21 
24 
21 
14 
13 
17 
17 
20 
14 
14 
28 
25 
15 
27 

30 
19 
17 
18 
32 

16 


Total  in  each  month. . . 


25 
23 
20 
28 
19 
26 
25 
26 
24 
25 
19 
19 
18 
18 
28 
19 
19 
24 
25 
19 
30 

20 
29 
27 
28 
34 

24 


ii 
I 


12 

16 

18 

13 

9 

13 

12 

14 

13 

15 

9 

9 

10. 
10 
14 
10 
10 
11 
15 
10 
14 

11 
23 

14 
18 
18 

23 


548 


641 


364 


J 


18 
17 
IH 
17 
14 
19 
18 
19 
20 
16 
14 
14 
13 
14 
20 
17 
15 
20 
19 
15 
19 

20 
18 
24 
85 

28 

31 

9 


511 


I 

as 


10 
7 
8 
8 
5 
8 
7 
9 
8 
9 
5 
5 
5 
5 
9 
5 
5 
6 

10 
5 

II 

12 

13 

9 

9 

1 

15 
7 
1 


I 

a 


1867. 


0 

s 


1 

9 
2 
2 
2 

2 
2 
2 


217 


37 


1 
1 


S 

9 


2 
2 
i 
1 
3 
1 
2 
1 
1 
1 
2 
2 
2 
2 
3 
2 
2 
2 
2 
4 
2 

3 
4 
5 
5 
5 

5 
5 

5 


77 


6 
5 
5 
6 
5 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
5 
6 

5 
6 
5 
5 
9 

11 
5 
5 


< 


162 


33 

31 

88 

27 

16 

21 

32 

86 

29 

86 

17 

16 

16 

17 

SB 

17 

19 

36 

33 

80 

33 

40 
38 
84 
40 
45 

48 
44 
46 


^ 

X 


846 


44 

41 

39 

34 

27 

35 

39 

37 

37 

34 

29 

27 

31 

30 

40 

28 

88 

42 

36 

28 

38 

37 
41 
35 


a 
a 


-   £ 
0 

s 

0 


36 

34 

37 

34 

29 

23 

33 

37 

36 

34 

99 

89 

31 

31 

31 

89 

30 

37 

33 

89 

11 

30 
42 
35 


36 

38 

36 

38 

42 

9B 

45 

38 

45 

37 

38 

35 

3K 

19S 
1» 
191 
144 
la 
900 

m 

90D 
Iff 
14t 
110 
14? 
1» 
199 
147 
148 
313 

151 

I» 

210 
2Si 
197 
225 
946 

94S 

142 

n 


1079  1  976 


5,<« 


Table  showing  the  annual  issue  prior  to  July  1,  1867. 


Charts  Issned— 

Number. 

Charts  isiaed— 

Nvmber. 

Prior  to  October  1. 1857 

8.500 
1,675 
8,600 
4,890 
3,254 
5,245 
4,084 

October  1, 1663.  to  October  1,  1864 

October  1,  1864.  to  October  1,  1865 

October  1.  1865,  to  October  1,  1866 

July  1.  186&  to  July  L  1867 

3.203 

October  1,  1857,  toOctoM>r  1.  1858 

October  1.  1856.  to  October  1, 1859 

October  1,  1859,  to  October  1,  1660 

2.5« 
5^464 

October  1,  1860,  to  October  1.  1861 

October  1,  1861,  to  October  1, 1862 

Total  to  July  L  1867 

37, 6M 

October  1, 1862,  to  October  1, 1863 
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APPENDIX  V. 

Enoinbbr  Department, 

Washington,  May  20,  1867. 

Sir  :  The  letter  of  Samuel  Adams  respecting  his  examinations  of  the  Colorado 
River  of  the  West,  referred  to  this  department  for  report,  confirms  other  informa- 
tion in  possession  of  this  office  regarding  the  importance  of  resuming  the  explo- 
rations of  that  river  to  its  source,  beginning  at  the  locality  where  Lieutenant  Ives, 
of  the  topographical  engineers,  terminated  his  survey,  a  few  miles  below  the 
Mormon  settlement  of  Gallville,  the  present  head  of  navigation,  over  «500 
miles  from  the  month  of  the  river. 

Between  Gallville  and  the  sources  of  the  river  there  are  larger  portions  of  the 
Colorado  entirely  unexplored.  At  two  points  in  Great  Canon  region,  100 
and  150  miles,  respectively,  above  Gallville,  Lieutenant  Ives  succeeded  in  getting 
down  to  the  surtace  of  the  river  with  his  land  party,  and  considered  it  at 
these  points  unnavigable  in  the  low-water  stage,  owing  to  rocks  and  rapids. 
The  marks  of  high  water  were  50  feet  above  the  low- water. 

So  far  as  known,  the  duration  of  the  high  water  in  this  part  of  its  course  is 
brief,  and  the  time  of  its  occurrence  uncertain. 

It  has  been  stated  that  during  the  last  winter  the  river  was  ascended  some 
50  or  80  miles  in  a  skiff  from  Gallville,  and  found  to  be  navigable  for  steamers 
at  that  time. 

When  Colonel  Macomb  in  his  exploration  reached  the  vicinity  of  the  junction 
of  the  Green  and  Grand  rivers,  the  principal  tributaries  of  the  Colorado,  he  was 
unable  to  descend  to  the  surface  of  the  river,  owing  to  the  great  cafions. 

About  midway  between  the  junction  of  the  Green  and  Grand  livers  and  the 
highest  point  at  which  Lieutenant  Ives  reached  the  river  surface,  Escalaute  in 
1776  crossed  the  river,  but  only  after  a  search  of  several  days  for  a  crossing 
place.  It  is  probable  that  the  Mormon  crossing  mentioned  by  Captain  Adams 
is  at  this  point.  ^ 

It  will  be  perceived  from  the  foregoing  statement  that  the  Colorado  river  is 
virtually  unknown  between  the  Mormon  settlement  of  Gallville  and  the  junc- 
tion of  the  Green  and  Grand  rivers,  which  form  the  Colorado,  in  latitude  38^, 
a  distance  of  about  400  miles. 

Green  river,  the  chief  branch,  rising  in  latitude  43^,  is  also  but  little  known 
in  its  length  of  more  than  700  miles,  so  far  as  relates  to  its  adaptation  to  pur- 
poses of  navigation. 

The  lower  portions  of  Green  river  riin  through  cafions ;  with  that  exception 
it  is  a  valley  stream,  and  should  be  explored  at  a  different  season  and  in  a  dif- 
ferent manner  from  the  Colorado. 

The  exploration  of  the  Colorado  should  be  commenced  from  Gallville  during 
the  low-water  stage,  early  in  December,  and  should  be  made  in  a  flat-bottomed, 
iron  stem- wheel  steamer,  not  drawing  more  than  12  inches,  as  recommended  by 
Lieutenant  Ives. 

.  To  this  should  be  added  light  skiffs  enough  for  the  whole  party,  so  that  the 
expedition  may  be  continued  in  them  beyond  the  highest  point  the  steamer  may 
be  able  to  reach  in  the  event  of  her  being  disabled  by  sunken  rocks,  or  other 
accident 

The  party  should  be  commanded  by  an  officer  of  engineers,  and  composed 
in  the  manner  usual  for  exploring  parties. 

Green  river,  except  the  lower  part,  should  be  examined  in  the  summer  or  fall, 
by  a  party  provided  with  land  transportation  and  boats,  and  th^d  examinations 
may  commence  in  the  upper  part  of  its  course. 
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The  only  appropriation  applicable  to  exploration  and  sarvey  of  the  inteTi<$r 
IB  that  made  for  surveys  for  defence. 

An  examination  of  the  Colorado  simply  for  military  purposes  might  be  made 
by  a  small  engineer  party  and  escort  at  a  cost  of  $15,000  or  $20,000  to  the 
fund  for  military  defences,  provided  the  quartermasters' '  department  could  for- 
nish  the  transportation  for  the  escorts— that  is,  pay  for  one-half  die  cost  of  the 
steamer  and  skiffs. 

The  examination  of  the  Green  river  should  not  cost  more  than  $10,000. 

In  addition  to  these  two  explorations  the  necessity  of  the  removal  of  the 
obstructions  to  the  navigation  of  the  Colorado  below  Callville  will  soon  attract 
attention,  as  there  seems  to  be  a  growing  trade  upon  it,  employing  some  seven 
or  eight  steamers. 

'Very  respectftilly,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brig,  Gm.  and  Chief  Engineer^  Major  General  Fo/i. 

Hon.  E.  M.  Stanton, 

Secretary -of  War, 


V  1. 

Enginrbr  Dkpartmbnt, 

Washington,  March  21,  1867. 

Sir:  In  accordance  with  directions  of  the  Secretary  of  War. of  this  date. 
you  are  appointed  to  take  charge  of  t'he  explorations  provided  for  in  section  3 
of  the  act  of  Congress,  approved  March  2,  1867,  authorizing  the  Secretary  of 
War  todirect  a  geological  and  topographical  exploration  of  the  territory  between 
the  Rocky  mountains  and  the  Sierra  Nevada  mountains,  including  the  roate  or 
routes  of  the  Pacific  railroad. 

The  ol^ect  of  the  exploration  is  to  examine  and  describe  the  geological  strac* 
tnre,  geographical  condition  and  natural  resources  of  a  belt  of  country  exteDd* 
ing  from  the  120th  meridian  eastward  to  the  105th  meridian  along  the  40tb 
parallel  of  latitude,  with  sufficient  expansion  north  and  south  to  include  the 
lines  of  the  "Central"  and  ** 'Union  Pacific"  railroads,  and  as  much  more  as 
may  be  consistent  with  accuracy  ai>d  a  proper  progress,  Which  should  be  not  letf 
than  five  degrees  of  longitude  yearly.  The  exploration  will  be  commenced  at 
the  120th  meridian,  where  it  will  connect  with  the  geological  survey  of  Califor- 
nia, and  should,  if  practicable,  be  completed  in  two  years. 

You  will  examine  all  rock  formations,  mountain  ranges,  detrital  plains,  mineSi 
coal  deposits,  soils,  minerals,  ores,  saline  and  alcaline  deposits. 

You  will  also  collect  material  for  detailed  maps  of  the  chief  mining  districts, 
coal  fields,  salt  basins,  •&c.,  as  well  as  material  for  a  topographical  map  of  the 
region  traversed,  and  conduct  a  systematic  series  of  barometric  and  thermoiiie 
trie  observations,  with  constant  study  of  the  atmospheric  conditions  heariog 
upon  the  subject  of  refraction  and  evaporation. 

You  will  fldso  make  collections  in  botany  and  zoology,  with  the  view  to  a 
memoir  on  these  subjects,  illustrating  the  occurrence  and  distribution  of  plants 
and  animals.  ' 

You  are  authorized  to  employ  the  following  assistants,  at  the  monthly  ratee  of 
compensation  set  opposite  to  each  respectively,  namely: 

One  assistant  geologist t2f}^ 

One  assistant l^ 

One  topographical  assistant ; 200 

One  topographical  assistant 15^ 
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One  botanical  collector $50 

One  zoological  collector 50 

One  photpgrapher 100 

^  Six  laborers,  at  rates  of  locality. 

Your  own  compensation  as  geologist  in  charge  of  the  exploration  will  be  a*^ 
tlie  rate  monthly  of  $250. 

You  are  authorized  to  subsist  the  employes,  including  yourself  while  on  duty 
in  the  field,  as  is  usual  in  like  surveys,  and  you  are  authorized  by  the  War 
Department  to  purchase  subsistence  stores  from  the  (subsistence  department  of 
the  army,  when  practicable.  Yon  are  also  authorized  by  the  War  Depart- 
ment to  call  upon  the  commanding  general  of  the  division  of  the  Pacific  to 
furnish  an  escort  of  twenty  mounted  men,  (California  cavalry  if  possible,)  with 
the  proper  number  of  non-commissioned  officers  and  the  necessary  camp  equip- 
age, subsistence  and  transportation  therefor. 

You  are  authorized  to  make  the  outfit  for  your  employes,  embracing  camp 
equipage,  subsistence,  and  transportation,  to  be  paid  from  the  funds  applicable 
to  the  exploration. 

You  will  make  requisition  upon  the  engineer  department  for  funds  as  they 
may  be  needed  for  outfit,  and  for  the  current  expenditures  for  the  month  suc- 
ceeding. All  funds  expended  by  you  must  be  in  accordance  with  the  rules  apd 
regulations  pirescribed  for  the  disbursement  of  public  funds,  with  which  you  will 
acquaint  yourself  before  proceeding  upon  your  exploration. 

You  will  be  required  to  enter  into  bonds  for  the  faithful  expenditure  of  such 
funds,  in  the  amount  of  $20,000,  with  two  sureties,  according  to  the  form  here- 
with. 

You  will  make  reports  monthly,  or  more  frequently  if  occasion  requires  it,  of 
the  progress  of  the  exploration,  stating  in  general  terms  the  duties  up6n  which 
the  employes  have  been  engaged  and  the  results  obtained.  If  not  within  reach  of 
the  line  of  mail  communication  at  the  time  of  making  up  your  monthly  reports, 
you  will  transmit  them  as  soon  thereafter  as  the  means  at  your  disposal  will 
admit,  either  through  a  messenger  or  other  safe  conveyance  to  the  nearest  mail 
station. 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brig,  Gen,  and  Chief  of  Sngineerst  Major  General  Vols. 

Mr.  Glabbncb  Kino,  Waxhinglcn. 
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